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GENERAL     DIRECTIONS. 


The  work  of  the  pupil  should 
begin  on  page  10;    the  mounting  of 
the    colors    in    the    given    spaces    on    the 
pages    preceding    page    10    may    be    omitted,   or 
the  scaling  may  be  done  when  the  corresponding  steps 
in    the    study  of   the   colors    are   reached.      The 
folded  and  cut  squares  are  to  be  mount- 
ed   upon  the   printed    patterns,   and 
drawn   in    the    space    below. 
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MATERIALS    NEEDED   BY    EACH    PUPIL. 

To  accomplish  all  the  work  planned  in  this  book  each  pupil  will  need  the  following  named 
colors,  cut  two  and  one-half  inches  square  : 

6  squares  of  each  of  the  normal  colors. 

3  squares  of  each  of  the  tints  of  the  normal  colors. 

3  squares  of  each  of  the  shades  of  the  normal  colors. 

3  squares  of  each  of  the  hues. 

1  square  of  each  of  the  tints  of  the  hues. 

1  square  of  each  of  the  shades  of  the  hues. 

3  squares  of  black. 

3  squares  of  gray. 

A  few  strips  of  gold  and  a  few  of  silver,  to  use  in  the  harmonies  of  the  colors. 

The  gold  and  silver  paper  are  best  bought  in  sheets  and  cut  into  strips  or  tablets  as  needed. 

The  tints  and  the  shades  of  the  colors  used  on  pages  16  to  2G,  should  be  those  next  to  the 
normal  colors  in  intensity. 

A  pair  of  scissors. 

A  pencil. 

Liquid  glue,  thick  mucilage  or  paste,  glue  being  much  the  most  satisfactory.  This  is  easily 
supplied  to  the  pupils  by  placing  upon  each  desk  a  small  square  of  Avaste  paper,  and  putting 
upon  this,  with  a  stick,  a  very  small  quantity  of  the  glue.  The  pupils  may  apply  it  to  the  back 
of  their  patterns,  either  with  the  point  of  a  tooth-pick  or  with  the  end  of  a  finger,  but  in 
whatever  way  it  is  applied,  the  touch  should  not  be  larger  than  a  pin's  head,  and  no  more  of 
these  touches  should  be  put  on  one  pattern  than  are  necessary  to  keep  it  evenly  in  its  place. 

The  designs  to  illustrate  the  harmonies  of  colors  may  be  secured  in  place  by  covering  the 
entire  back  of  each  tablet  with  the  glue,  or  paste,  if  preferred ;  but  if  they  are  mounted  in  this 
way,  extra  care  must  be  taken  to  avoid  smearing  or  defacing  the  front  of  the  tablet. 


COLOR. 


Definition. 


Color   is   a   visual    sensation,    caused    by   waves    of 
incomplete  light  acting  upon  the  eye. 


Cause  of 
color. 


Most  objects  have  the  property  of  reflecting  certain 
rays  of  light  and  absorbing  all  others.  The  color  of 
an  object  is  the  remaining  portion  of  white  light  after  the  abstraction 
of  those  rays  which  are  extinguished  by  absorption. 


Source  of 
color. 


Light  is  the  source  of  all  colors,  and  where  there  is 
no  light  there  is  no  color  ;  an  effect  of  color  is,  how- 
ever, sometimes  produced  by  unduly  exciting  the  optic  nerve,  either 
by  electricity,  pressure,  or  a  blow  upon  the  eye.  In  teaching  color 
we  have  nothing  to  do  with  this  phenomenon,  as  it  belongs  entirely 
to  the  realm  of  the  physicist. 


Light. 


Light  is  a  vibratory  wave  motion  of  a  medium  called 
ether,  which  fills  all  space.  Its  motion  is  similar  to 
that  caused  by  throwing  a  stone  into  a  pond,  only  the  waves  of  light 
are  infinitely  small  and  of  short  duration,  there  being  for  red  about 
39,000  of  them  in  the  space  of  an  inch,  and  about  667  trillions  of 
them  are  executed  in  a  second  of  time.  '*  These  waves  break  upon 
the  surface  of  the  retina  and  cause  the  sensation  of  sight." 


Ray  of  light .  * 
Beam  of  light. 


A  ray  of  light  is  a  small  linear  portion  of  light.     It 
may  be  of  any  color. 

A  beam  of  light  is  a  linear  portion  of  light  composed 
of  a  number  of  ravs. 


Prismatic 
colors. 


White  light,  that  is,  sunlight,  is  composed  of  vaiious 
colors,  as  is  easily  shown  by  placing  a  prism  in  the 
path  of  a  small  beam  of  sunlight.  The  prism  separates  the  different 
colors  that  compose  white  light,  and  produces  what  is  known  as  the 
prismatic  or  solar  spectrum,  as  shown  in  the  illustration. 


ORANGE 


These  colors  are  the  same,  and  their  arrangement  is  in  the  same 
order,  as  in  the  rainbow. 

Objects  have  no  color  in  themselves,  but  they  possess  the  power 
of  reflecting  waves  of  light ;  and  it  is  the  waves  of  light  of  varying 
lengths  that  give  us  the  effect  of  color. 

It  is  the  amount  of  motion  of  the  ether,  or  height  of  the  wave,  that 
produces  the  intensity  or  brightness  of  the  light,  and  the  length  of 
the  wave  that  produces  the  color  ;  thus  red  has  a  wave  length  of 
about  2  5o7oo°o0ooo  of  an  inch,  orange  ^somoooo,  yellow  s^ooooo,  green 
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blue  2  50000000;  and  violet  ^soodoooo' 
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Colors  in 
nature. 


Since  the  different  kinds  of  light  are  transmitted  with  equal 
velocity,  violet  light  makes  more  vibrations  in  the  same  length  of 
time  than  red  light. 

Colors  of  Tne  colors  of  objects  are  due  to   the   power  they 

objects.  possess  of  absorbing  certain  portions   of  the  colored 

rays  that  make  up  a  beam  of  white  light  and  reflecting  others  ;  thus, 
an  object  is  red  because  it  reflects  the  red  rays  only  and  absorbs  the 
others  ;  a  yellow  object  reflects  only  the  yellow  rays ;  the  same  with 
the  other  colors.  The  rays  that  are  absorbed  are  changed  into  heat. 
White  and  A  white  substance  reflects  all  the  rays  that  constitute 

black.  white  light,  while  a  black  object  absorbs  them  all.     It 

is  not  known  what  causes  a  substance  to  reflect  a  certain  color  and  to 
absorb  others. 

"  Very  kw  objects  have  a  color  which  exactly  cor- 
responds to  any  color  of  the  spectrum.  This  is  found 
to  result  from  the  fact  that  most  bodies,  while  they  reflect  some  one 
color  chiefly,  reflect  the  others  in  some  degree.  A  red  flower  reflects 
the  red  light  abundantly,  and  perhaps  some  rays  of  all  the  other  colors 
with  red.  Hence  there  may  be  as  many  different  reds  as  there  can  be 
different  proportions  of  the  other  colors  mingled  with  it.  The  same 
is  true  of  each  color  of  the  spectrum." 

Classifying  There  are  two  general  ways  of  classifying  colors, 

colors.  one  is  from  the  artists'  standpoint,  in  which  the  various 

colors  are  considered  as  pigments,  and  the  other  is  from  the  scientific 
side,  in  which  they  are  treated  as  elements  of  white  light. 

Primary,   sec-         Artistically   considered,    there    are    three    primary 

ondary  and  colors,  Red,  Blue  and  Yellow,  and  all  other  colors 
tertiary  colors.  ■■        ,  ,      .,        ,     .  r  .  ,  „ 

are  produced  by  the  admixture  of  these  three.      There 

are  also  three  secondary  colors,  Orange,  Green  and  Violet  or  Purple, 

which  are  produced  by  the  mixture  of  two  of  the  primaries.      Thus 

Red  and  Blue  produce  Violet,  Red  and  Yellow  make   Orange,  and 

Blue  and  Yellow  give  Green. 


The  mixture  of  the  secondary  colors  give  three  other  colors  called 
tertiaries.     These  are  Citrine,  Olive  and  Russet. 

Citrine  is  made  by  mixing  Orange  and  Green,  Olive  by  mixing 
Purple  and  Green,  and  Russet  by  mixing  Orange  and  Purple. 

Normal  stand-  Treated  scientifically,  the  six  colors  of  the  spectrum 
ards-  are  taken  as  normal  or  primary  colors,  and  all  variations 

in  tints,  shades  and  hues  are  considered  as  modifications  or  variations 
of  these  six  normal  colors.  In  these  lessons  the  six  spectrum  colors, 
as  shown  below,  are  taken  as  normal  standards. 


RED. 


ORANGE. 


YELLOW. 


GREEN. 


blue; 


VIOLET. 
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The  colors  of  objects  are  expressed  in  terms  that  by  common 
usage  have  become  of  fixed  value. 

A  normal  color  is  a    prismatic,  primative   and  pure 
color.     It   is   the   basis    from   which  tints,  shades  and 
hues  are  determined.     There  are  six  of  these  normal  colors,  viz  :   Red, 
Orange,  Yellow,  Green,  Blue,  and  Violet. 

Different  names       The   normal   colors   are   referred    t0    by   different 
for  normal  writers  as  Standard  colors,  Spectral  colors,  Positive 

color,  colors,  Pure  colors,  Full  colors,  and  Saturated  colors. 

The  name  Normal  is,  however,  preferred,  because   it  expresses   the 

normal  or  natural  condition  of  the  color  when  unaffected  by  light, 

shade  or  other  colors. 

A  standard  color,  may  be  any  color  that  is  accepted  as  the 
typical  color  of  a  series,  as  a  standard  gray,  which  is  produced  by 
mixing  a  black  with  a  white  pigment ;  a  standard  straw  color,  which 
is  judged  from  a  straw  color  accepted  as  a  standard.  There  may  be 
any  number  of  standards,  just  as  different  countries  have  different 
standards  of  weights  and  measures. 

Tone  is  the  intensity  of  a  color,  and  consequently 
depends  upon    its  luminosity.     The  term  tone  covers 
the  entire  scale  of  color,  from  its  lightest  to  its  darkest  condition. 
The  normal  color  is  the  key  color  of  the  scale  of  tones. 

In  the  following  scale  of  tones  of  blue,  both  the  light  and  lighter 
blue  and  the  dark  and  darker  blue,  are  tones  of  the  normal  blue. 

In  a  perfect  scale  of  tones,  the  gradations  from  one  intensity  to 
the  next  would  be  so  slight  as  to  be  almost  imperceptible,  and  would 
end  in  white  in  one  direction  and  in  black  in  the  other. 


LIGHTER  BLUE.     (Tiqt  2.) 


LIGHT  BLUE.     (Tiqt  I.) 


BLUE. 


DARK  BLUE.     (Sh.ade  I.) 


DARKER  BLUE.      (Shade  2.) 


Tones  of  Blue. 


In  pigmentary  colors,  the  various  tones  are  produced  by  adding 
white  or  black  to  the  basal  color.     Scientifically,  the  various  tones 
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are  produced  by  increased  or  diminished  illumination.  There  may 
be  tones  of  the  hues,  of  the  grays,  and  of  other  color  effects,  the  same 
as  of  the  normal  colors,  consequently  there  may  be  as  many  scales  of 
tones  as  there  are  different  color  effects,  for  as  every  color  and  hue  is 
susceptible  of  increased  or  diminished  luminosity,  each  may  have  a 
scale  of  its  own. 


Tint. 


A  tint  is  a  tone  ot  a  color  lighter  or  weaker  than  the 
standard  tone. 


The  term  is  applied  both  to  the  normal  colors  and  the  hues  when 
modified  with  white  or  with  increased  light. 

In  pigmentary  colors  a  tint  is  produced  by  adding  white  to  the 
standard  color.  In  the  prismatic  colors  it  is  produced  by  increased 
illumination. 

A  shade  is  a  tone  of  a  color  that  is  darker  than  the 
standard  tone. 


Shade. 


Hue. 


In  pigmentary  colors  a  shade  is  produced  by  adding  black  to  the 
standard  color.  In  the  prismatic  colors  it  is  produced  by  diminished 
illumination. 

The  tints  and  shades  of  a  color  are  its  different  tones,  the  tints 
being  lighter  and  the  shades  darker  than  the  accepted  standard  of 
intensity. 

Hue  is  a  variety  of  color.  The  term  is  applied  to  the 
modifications  which  a  color  receives  by  the  addition  of 
a  small  quantity  of  another  color ;  thus,  if  a  small  portion  of  blue  is 
mingled  with  red,  we  have  a  blue  red,  which  is  a  hue  of  red.  The 
number  of  hues  of  a  color  are  unlimited,  but  for  convenience  in 
teaching,  generally  not  more  than  two  hues  of  each  color  are  used. 
The  last  name  indicates  the  color  family  to  which  the  color  belongs, 
and  its  first  name  is  the  added  color. 

In  blue  green  the  prevailing  color  is  green,  with  a  little  blue  mixed 
with  it  ;  in  green  blue  the  prevailing  color  is  blue,  with  a  little  green 
added  to  it. 


Broken  colors. 


white  (gray). 


Broken   Colors  are  the  normal    colors,  or  the   hues 
dulled  more  or  less  by  the  addition  of  both  black  and 


Chevreul  defines  broken  colors  as  "  Pure  colors  mixed  with  black 
from  the  highest  to  thedeepest  tone,"  and  his  translator  adds  :  "The 
tones  which  stand  above  the  pure  color  are  broken  tones."  This  is 
equivalent  to  calling  the  shades  of  a  normal  color  broken  colors,  and 
the  tints  of  a  normal  color  broken  tones. 


Value. 


Value  is  the  luminous  intensity  of  a  tone,   hue  or 
color,  in  relation  to  other  tones,  hues,  or  colors  in  the 
same  composition. 


.,  ..     -       .  In  black  and  white  work,  the  basis  of  comparison,  or 

Unit  of  value.  ^  ' 

key  to  the  values,  is  usually  black,  or  the  darkest  part 

of  the  composition,  and  all  of  the  variations  of  light  and  shade. in  the 
composition  are  given  a  relative  intensity  or  tone  value,  compared 
with  the  key  tone. 

If  these  variations  do  not  hold  a  right  relation  to  one  another, 
the  composition  is  said  to  be  weak,  poor,  or  faulty  in  values. 

In  color  work  the  basis  of  comparison  is  usually  white.  Many 
artists,  when  sketching,  put  a  slip  of  white  paper  upon  some  object 
in  the  foreground,  as  a  basis  of  comparison  for  determining  the  tones 
and  hues  of  the  various  colors  in  the  scene  they  are  painting. 

In  elementary  color  work,  keeping  the  values  of  the  composition, 
means  having  a  harmonious  balance  of  tone  or  -intensity  of  the 
different  colors  used,  so  that  the  combined  effect  is  not  injured  by  an 
excess  of  any  particular  color.  For  instance,  a  light  blue  and  a  pink 
will  go  nicely  together,  as  far  as  values  are  concerned,  because  neither 
is  sufficiently  intense  to  overpower  the  other ;  but  an  equal  quantity 
of  light  blue  and  normal  red  would  not  harmonize  in  value,  because 
the  greater  intensity  of  the  red  would  overpower  the  light  blue.  When 
the  intensities  of  the  colors  differ,  the  quantities  must  also  differ,  if 
the  values  are  to  be  preserved . 


Potentiality. 


Potentiality  is  the  power  or  strength  of  a  tone,  hue  or 
color  to  affect  other  tones,  hues  or  colors  when  com- 
bined or  associated  with  them.  The  potentiality  or  combining 
influence  of  the  spectrum  colors  is  in  this  order  :  yellow,  orange, 
red,  green,  blue,  violet. 


r^^w-i:* 


Scaling. 


Ouantity  Value  Fr°m  th,S  it:  is  evident  that  there  is  a  quality  value 
and  a  quantity  value  as  well  as  an  intensity  value,  and 
that  it  is  very  seldom  that  equal  quantities  of  two  or  more  colors  can 
be  used  in  a  combination  when  we  desire  to  produce  a  harmonious 
color  effect. 

Scaling  is  the  arrangement  of  colors  in  the  order  of 
their  sequence,  intensity,  or  variations.  In  addition  to 
the  scaling  of  the  normal  colors,  there  may  be  as  many  different 
scales  as  there  are  different  hues  and  different  variations  in  light  and 
shade.  Scaling  may  be  by  normal  colors,  by  tones,  by  hues,  or  by 
these  combined. 

A  scale  of  normal  colors  consists  of  the  regular  arrangement  of 
the  normal  colors  in  their  prismatic  order. 


RED. 


ORANGE. 


YELLOW. 


GREEN. 


BLUE 


VIOLET. 


Scale  of  Normal  Colors. 


A  scale  of  tones  is  a  regularly  graded  arrangement  of  the  tints  and 
shades  of  a  color. 


LIGHTER   BLUE      (Tint.  2.) 


LIGHT   BLUE.     (Tint  I.) 


BLUE. 


DARK   BLUE.     (Shade  I.) 


DARKER    BLUE.     (Shade  2.) 


Scale  of  Tones  of  Blue. 

A  scale  of  tones  may  consist  of  any  number  of  different  tones  or 
intensities  of  the  same  color;  but  they  must  be  arranged  in  the  order 
of  their  sequence,  from  dark  to  light  or  from  light  to  dark. 

The  term  tone  covers  all  the  variations  of  a  color  that  can  be 
produced  by  adding  either  white  or  black  to  the  basal  color,  whether 
it  be  a  normal  color  or  a  hue;  but  only  one  of  these  (either  white  or 
black)  may  be  added,  else  it  becomes  a  broken  color. 
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A  scale  of  hues  of  a  color  consists  of  a  normal  color  and  its  hues. 

VIOLET   RED. 


RED. 


ORANGE    RED. 


Scale  of  Hues  of  Red 


YELLOW  GREEN. 


GREEN. 


BLUE    GREEN. 


Scale  of  Hues  of  Green. 


VR. 


YO. 


OY. 


Y.  GY.  YG.  G 

Full  Scale  of  Hues 


A  scale  of  hues  and  tones  of  a  color  consists  of  a  normal  color, 
its  hue,  and  their  tints  and  shades.     \_For  illustration,  see  next  page. ~\ 

When  the  color  that  is  added  to  produce  a  hue  is  in  excess  of  the 
basal  color,  then  the  added  color  becomes  the  basal  color  in  name. 
Pigmentary  Pigmentary  colors  are  those  colors  that  are  largely 

colors.  composed  of  material  substance.     They  are  used  chiefly 

in  painting,  and  are  divided  into  two  general  classes,  transparent 
colors,  and  opaque  or  body  colors.  The  transparent  colors  are  used  to 
a  great  extent  in  water-color  painting  and  dyeing  ;  the  opaque  colors 
in  oil  painting. 

Transparent  Transparent   colors   are   those   colors   that  have  so 

colors.  little   substance  that   they   do    not   fully   obscure   the 

texture  or  color  of  the  surface  to  which  they  are  applied. 

Opaque  colors  are  those  colors  that  entirely  obscure 
Opaque  colors.  ^  uncjerlying  color  of  the  surface  to  which  they  are 
applied. 


Warm  colors. 


Red,  Orange  and  deep  Yellow,  and  the  hues  in  which 
they  predominate,  are  called  warm  colors.     Orange  is 
the  warmest  of  these  colors. 


Cool  colors. 


Green,  Blue  and  pale  Violet,  and  the  hues  in  which 
they  predominate,  are  called  cool  colors. 

Complementary      A  complementary  color    is   one  that  will   produce 
colors.  white  (gray)  when  mixed  with  a    given    color.     "As 

white  is  the  sum  of  all  the  colors,  if  we  take  from  white  a  given  color, 
the  remaining  color  is  its  complementary  color." 

It  is  well  known  and  easily  demonstrated  that  visual  impressions 
are  not  instantaneous,  but  that  an  object  looked  at  intently  leaves  its 
impression  for  a  brief  period  after  the  eye  has  been  removed  from  it. 
This  is  true  not  only  of  form,  but  also  of  color,  only  in  the  case  of 
color  it  is  not  the  color  that  was  looked  at  that  asserts  itself,  but  its 
opposite  or  complementary  color.  If,  for  instance,  the  eye  has  been 
fixed  upon  a  red  object  for  a  short  time,  and  is  then  turned  to  a  sheet 


- 


of  white  paper,  the  place  looked  at  will  not  appear  to  be  white,  or  of 
the  coror  just  seen,  but  of  a  blue  green  hue.  This  is  the  complement- 
ary of  red  ;  that  is,  if  this  color  is  mixed  with  red,  it  will  produce 
white  (gray).  These  are  also  known  as  opposite  colors  and  contrasting 
colors.  The  cause  of  this  effect  of  opposite  or  complementary  colors 
is  explained  in  this  way  :  When  the  eye  looks  at  a  white  object,  all 
of  the  nerves  are  equally  excited  and  equally  active,  and  consequently 
become  equally  fatigued  ;  but  if  a  red  object  is  looked  at,  then  only 
those  nerves  that  are  acted  upon  by  the  waves  that  produce  red  are 
affe.'ted,  and  the  others  are  in  a  state  of  rest  ;  but  just  as  soon  as  the 
eye  is  turned  from  the  red  object,  the  other  nerves  assert  themselves, 
and  the  nerves,  that  were  acted  upon  by  the  red,  having  become 
temporarily  enfeebled,  are  overpowered  for  the  time  and  a  color  is 
perceived,  that,  if  added  to  the  red,  would  produce  white  (gray). 
Whatever  color  is  looked  at,  its  complementary  is  afterwards  im- 
pressed upon  succeeding  objects  for  a  brief  time. 


Luminous 

colors. 


The   luminous   colors  are   those  colors    that   reflect 
light  in  large  quantities  ]    these  are   Yellow,   Orange, 
Red  and  bright  Green. 

These  colors  are  most  luminous  when  used  without  the  mixture 
with  them  of  other  colors. 

Yellow  is  the  most  luminous  of  the  colors. 

Rood  calls  luminosity  one  of  the  three  color  constants,  the  two 
other  being  purity  and  hue.  "It  is  evident,  then,"  he  says,  "that 
brightness  or  luminosity  is  one  of  the  properties  by  which  we  can 
define  color;  it  is  our  second  color-constant  " 

Harmony  of  Harmony  of  colors  is  such   an  agreement  between 

colors.  the  different  colors  of  a  design  or  composition  as  will 

produce  unity  of  effect. 


Scale  of  Yellow  Green. 


Scale  of  Green, 


Scale  of  Blue  Green. 


LIGHTER  YELLOW  GREEN.     (Tint  2.) 


LIGHTER  GREEN.     (Tint  2.) 


LIGHTER  BLUE  GREEN.     (Tint.  2.) 


LIGHT  YELLOW  GREEN.     (Tint  I.) 


LIGHT  GREEN.     (Tint  I.) 


LIGHT  BLUE  GREEN.     (Tint  I.) 


GREEN. 


DARKER  YELLOW   GREEN.      (Shade  2.) 


DARKER   GREEN.      (Shade  2.) 

Scale  of  Hues  and  Tones  of  Green. 


DARKER    BLUE   GREEN.      (Shade  2.) 
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11. 


Normal  Red. 

It  is  advisable  to  tell  the  children  the  day  previous   to    the    lesson 

that  red  is  to  be  studied,  and  direct  them  to 
notice,  and  be  ready  to  name,  and  bring  in 
whatever  objects  they  can  find  that  are  red 
i:  color.  Flowers,  autumn  leaves,  and 
fruits,  when  in  season,  furnish  beautiful 
illustrations  of  the  various  tones  of  red. 
Normal  red  is  nearly  the  color  of  carmine 
(not  aniline)  ink,  and  differs  but  little  from 
that  of  a  ripe,  red  cherry. 

Red,  when  placed    by  the  side  of  green, 
increases  its  intensity;  green  also  increases  the  intensity  of  red. 

Mount  the  square  in  place  by  touching  the  back  with  four  slight 
touches  of  liquid  glue,  mucilage  or  paste. 

To  study  the  Square. 

Each  pupil  should  be  supplied  with  a  square  of  normal  red;  this 
should  be  placed  upon  the  desk  directly  in  front  of  the  pupil,  with 
two  of  its  edges  parallel  with  the  front  of  the  desk.  Study  the  square 
to  impress  its  distinguishing  features,  and  to  teach  the  meaning  of 
the  terms  that  will  be  used  in  referring  to  it.  This  can  be  done  most 
easily  by  questioning. 

Bring  out  the  answers  that  the  corners  are  all  alike: 
that  the  sides  are  all  alike  in  length ; 
that  the  lines  are  all  straight  lines  ; 
that  the  opposite  sides  are  parallel ; 
that  the  angles  are  right  angles  ; 
that  the  name  of  the  figure  is  a  square, 
Teach  horizontal,  vertical,  parallel,  right  angle,  square. 

To  draw  the  Square. 

i.  Place  a  dot  to  locate  the  upper  right  hand  angle. 

2.  Place  another  dot  directly  under  this,  and  just  as  far  from  it  as 
the  length  of  the  side  of  the  square. 

3.  Connect  these  two  dots  by  a  straight  line. 

4.  Place  a  dot  level  with  the  first  dot,  and  just  as  far  from  it  as  the 
second  dot  is  from  the  first. 

5.  Connect  these  two  dots  by  a  straight  line. 

6.  Place  a  dot  level  with  the  lower  end  of  the  vertical  line  and 
directly  under  the  right  end  of  the  horizontal  line. 

7.  Join  these  two  dots  by  a  straight  line. 

8.  Connect  the  lower  ends  of  the  vertical  line. 

Let  us  look  at  our  figure  carefully  and  see  in  what  way  it  is  differ- 
ent from  any  other  figure. 

Its  four  sides  are  straight  and  alike  in  length,  and  its  four  angles 
are  alike. 


Normal  Orange. 

Each  pupil  should  be  supplied  with  a  square  of  normal  orange. 

The  color  should  be  studied  before  the 
paper  is  folded.  Next  to  red  this  is  one  of 
the  most  pleasing  of  colors,  and  is  used  ex- 
tensively in  the  personal  adornments  of 
many  primitive  people. 

In  this  as  in  red,  the  color  sensation 
should  be  fixed  in  the  minds  of  the  children 
before  its  name  is  given.  In  water  colors 
orange  chrome  gives  the  color. 

Have  the  class  name  as  many  different 
objects  as  they  can  that  are  of  an  orange  color,  such  as  flowers,  fruit, 
birds,  etc. 

To  fold  the  Square. 

Bring  the  opposite  sides  of  the  square  together,  color  side  in,  and 
crease  it  through  the  middle.     Leave  it  folded  and  study  the  figure. 

In  what  features  is  it  like  the  square  ? 

Its  opposite  sides  are  parallel. 

Its  angles  are  all  alike,  and  are  all  right  angles. 

It  is  a  plain  figure. 

In  what  respects  does  it  differ  from  the  square  ? 

It  has  only  its  opposite  sides  alike. 

It  is  longer  in  one  direction  than  in  the  other. 

Open  the  square  and  study  the  fold. 

It  is  a  straight  line. 

It  passes  from  the  middle  of  one  side  to  the  middle  of  the  opposite 
side. 

It  divides  the  square  into  two  equal  parts. 

The  figure  is  composed  of  five  lines  of  equal  length. 

It  has  eight  right  angles. 

This  line  passing  through  the  middle  of  the  square  and  parallel 
with  two  of  its  sides  is,  for  convenience,  called  a  diameter  of  the  square. 

To  draw  the  Square. 

1.  Mount  the  square  in  place  and  draw  it.  Proceed  as  in  the  last 
exercise  until  the  square  is  finished. 

2.  Find  a  middle  point  on  the  two  vertical  sides. 

3.  Connect  these  by  a  straight  line. 

A  square  is  a  plaiti  figure  having  four  straight  boundary  lines  of 
equal  length  united  by  four  right  angles. 

Of  what  type  form  is  the  square  one  of  the  faces?     The  cube. 
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Normal  Yellow. 

The   color  to  be  studied  having  been  announced  on  the  preceding 

day,  as  suggested  before,  the  different  yel- 
low objects  brought  in  by  the  pupils  should 
be  discussed.  The  pupils  should  then  be 
required  to  name  yellow  objects. 

The    yellow   objects    may    be    compared 
with  the  normal  yellow,  to  ascertain  which 
are   lighter  and  which  are    darker  in    tone 
H       than  the  standard. 


Aurora    yellow   gives   this   color    in    water   colors. 

After  the  pupils  have  studied  the  color  enough  to  be  familiar  with 
it  and  are  able  to  pick  it  out  from  different  tones  and  hues  of  yellow, 
the  square  should  be  folded  and  mounted. 

Encourage  the  pupils  to  notice  yellow  in  nature.  There  are  many 
flowers  and  a  few  birds  and  butterflies  that  this  color  will  suggest. 
Also  have  them  observe  where  bright  yellow  is  used  in  dress  goods 
and  household  decoration,  and  see  what  colors  are  used  mostly  with 
yellow. 

When  yellow  is  desired  in  the  decorative  arts  it  is  almost  always 
represented  by  gold.  In  Moresque  art,  where  yellow  is  used  exten- 
sively, gold  is  almost  always  employed  instead  of  the  yellow  pigment. 

To  fold  the  Square. 

i.   Bring  the  opposite  sides  together,  color  side  in,  and  crease. 

2.  Open  the  square  and  bring  the  opposite  sides  together  and 
crease  again;  then  open  and  mount.  The  pupils  will  need  to  be 
cautioned  against  using  too  much  glue  in  mounting  the  squares. 
Four  slight  touches,  put  on  with  the  end  of  a  tooth  pick,  will  answer 
every  purpose  better  than  a  larger  quantity.  If  paste  is  used  the 
touches  will  have  to  be  larger. 


To  draw  the  Exercise. 

Draw  the  square  as  heretofore  explained. 

Bisect  each  side. 

Draw  the  vertical  diameter. 

Draw  the  horizontal  diameter. 


Normal  Green. 

During   part   of   the   year   green    is    the   most   prevalent  color  in 

nature,  and  it  is  much  more  pleasing  in 
nature  than  it  is  in  art  or  dress.  Many  of 
the  so-called  greens  in  nature,  however, 
incline   more    towards   yellow  than    green, 

and  experiments  in  out-of-door  sketching 
soon  convinces  the  painter  that  things  are 
not  as  green  as  they  seem. 

For  general  use  the  subdued  greens,  those  approaching  the  grays 
and  yellows,  are  more  satisfactory  than  the  brighter  ones. 

The  Egyptians  used  green  profusely  in  their  decorations,  while 
Greeks  used  it  only  sparingly. 

Concerning  the  effect  of  green  upon  the  complexion,  Chevreul 
says  that  a  ''delicate  green  is  favorable  to  all  fair  complexions  which 
are  deficient  in  rose,  and  which  may  have  more  imparted  to  them 
without  disadvantage.  But  it  is  not  favorable  to  complexions  that 
are  more  red  than  rosy;  nor  to  those  that  have  a  tinge  of  orange 
mixed  with  brown,  because  the  red  they  add  to  the  tint  will  be  of  a 
brick-red  hue.  In  the  latter  case  a  dark  green  will  be  less  objection- 
able than  a  delicate  green." 

This  color  should  be  taught  as  suggested  for  the  colors  already 
given. 

Let  the  pupils  pick  green  leaves  and  compare  their  colors  with  the 
normal  green,  also  have  them  notice  wheie  this  color  is  used  in  art 
and  dress,  and  what  colors  are  generally  used  with  it. 

To  fold  and  draw  the  Square. 

i>  Bring  its  opposite  corners  together  and  crease. 

2.  Study  the  angles  and  triangles  made  by  the  folding. 

3.  Mount  it  in  place. 

4.  Draw  the  square. 

5.  Draw  its  diagonal.  This  line  may  be  drawn  with  either  an 
upward   or  a  downward  stroke. 
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15. 


cool 
used, 
never 
bold- 
It  is   the  color  with 
many  of   our    spring 


Normal  Blue 

Blue    is    classed    as  a  restful,    also    as    a    receding,    and    a 

color.  It  is  unobtrusive  wherever 
especially  in  its  lighter  tones.  We 
think  of  associating  this  color  with 
ness  or  obtrusiveness.  It  is 
which  nature  paints  many  ot  our 
flowers,  as  the  bluebells,  blue  violets, 
bluets,  larkspur,  skull-cap,  harebell,  and 
many  others  that  may  be  readily  recalled. 
Nature,  however,  seldom  uses  color  in  its 
purity,  and  none  of  these  flowers  are  good 
illustrations  of  normal  blue,  most  of  them  having  a  violet  hue. 
Light  blue  is  so  nearly  allied  to  white  that  it  is  often  added  to  white 
to  increase  its  whiteness.  Painters  and  decorators,  and  even  laun- 
dresses make  use  of  blue  in  this  way. 

While  light  blue  so  much  resembles  white,  dark  blue  has  just  the 
reverse  effect,  and  approaches  black  more  nearly  than  any  other 
color,  and  in  picture  painting  and  decorating  it  is  often  used  instead 
of  black. 

Used  in  dress,  the  lighter  tones  of  blue  are  suitable  to  most 
blondes,  as  it  adds  just  a  suggestion  of  warmth  to  the  complexion; 
for  the  same  reason  it  is  not  suited  to  brunettes,  since  their  complex- 
ions already  possess  enough  orange  color.  The  cause  of  this,  and 
general  effects  of  this  sort,  will  be  better  understood  by  referring  to 
the  observations  made  by  Sir  David  Brewster, on  the  subject  of  accidental 
colors.  He  says,  'If  we  place  a  red  wafer  on  a  sheet  of  white  paper 
and  fix  the  eye  upon  the  red  spot,  and  then  turn  the  eye  to  white 
paper,  we  shall  see  on  it  an  image  of  that  spot  of  a  bluish  green  color. 
The  reason  of  the  bluish  green  image  of  the  red  being  seen, 
Brewster  shows  to  be  that  "the  part  of  the  retina  occupied  by  the  red 
image  is  strongly  excited  or  deadened  by  its  continued  action,  the 
sensibility  to  red  light  will  therefore  be  diminished,  and  the  deadened 
part  will  be  insensible  to  the  red  rays  which  form  part  of  the  white 
light  from  the  paper,  and  the  paper  will  appear  of  that  color  which 
arises  from  all  the  rays  in  the  white  light,  but  the  red,  that  is 
bluish  green." 

The  complementary  color  is  always  projected  for  a  brief  time  upon 
the  object  at  which  we  look  after  the  eye  has  been  fatigued  with 
some  other  color ;  consequently  in  the  case  of  blue  in  dress,  after 
looking  at  the  blue  color,  its  complementary  color,  orange,  will  be 
mingled  with  the  color  of  the  object  looked  at  immediatelyafterward. 

To  draw  the  Exercise. 

After  the  color  has  been  studied,  the  square  should  be  folded  for 
its  diagonals,  mounted  in  place  and  drawn. 


Normal  Violet 

This  color  varies  but  little  from    purple,  being  but  slightly  bluer  in 

hue.  In  pigmentary  colors  it  is  produced 
by  mixing  red  and  blue.  Scientifically  it  is 
the  last  of  the  six  prismatic  or  normal  colors. 
There  are  many  familiar  flowers  that  will 
recall  this  color  and  help  to  impress  it,  al- 
though it  will  be  difficult  to  find  any  objects 
in  nature  that  show  it  in  its  intensity.  Of 
the  flowers  that  may  be  mentioned  are  the 
violets,  asters,  morning-glories,  irises,  helio- 
tropes and  lilacs,  all  of  these,  however,  are 
modifications,  either  in  tone  or  hue  of  the  pure  violet  color. 

As  our  main  purpose  at  present  is  to  impress  the  exact  color  of  vio- 
let, it  will  be  helpful  in  this  direction  to  keep  the  color  before  the 
pupils  until  the  study  of  the  next  color  is  taken  up.  This  may  be 
done  most  easily  by  having  a  large  tablet  of  the  color,  mounted  upon 
white  or  gray  paper,  hung  in  a  conspicuous  place.  This  large  tablet 
may  be  made  by  mounting  four  or  more  of  the  small  tablets  side  by  side. 

Violet  is  a  color  that  is  more  easilymanaged  in  a  combination  than 
some  of  the  other  colors,  and  is  often  used  in  dress  when  subdued  in 
tone  or  hue. 

The  following  combinations  are  considered  allowable: 

Violet  and  green  yellow,  or  yellow  green. 

Violet  and  orange,  orange  yellow,  or  yellow. 

Violet  and  orange  and  green. 

Violet  and  gold,  or  gray. 

Violet  also  harmonizes  with  several  other  colors  when  more  than 
two  enter  into  the  combination.  Violet  does  not  combine  well  with 
red  or  purple ;  blue  and  violet  also  go  badly  together,  without  the 
presence  of  another  color. 

Concerning  the  positive  colors,  Rood  says:  "When  the  colors  are 
arranged  according  to  the  order  in  which  they  exhaust  the  nervous 
power  of  the  eye,  it  is  found  that  green  leads  the  list;  violet,  blue  vio- 
let, and  blue  follow;  then  comes  red  and  orange,  and  last  of  all  yel- 
low. This  is  also  about  the  order  in  which  we  are  able  to  enjoy  (or 
tolerate)  positive  color  in  painting." 

To  fold  and  draw  the  Square. 

After  the  color  has  been  studied  the  square  should  be  folded  to 
form  its  diagonals  and  diameters;  these  should  next  be  carefully 
studied  as  to  position,  and  the  relation  they  hold  to  one  another; 
then  the  square  should  be  mounted  in  place  and  drawn. 
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17. 


Light  Red. 

Light  red  is  any  tone  of  red  that  is  lighter  than  the    normal  color. 

Before  beginning  the  study  of  this  color, 
review  normal  red  so  that  the  pupils  will 
have  a  clear  idea  of  the  color  which  forms 
the  basis  of  comparison  with  the  color  to 
be  studied.  After  the  review  place  in  the 
hands  of  each  pupil  a  tint  of  red.  These 
slips  need  not  be  more  than  half  an  inch 
wide  and  an  inch  long.  If  these  slips 
cannot  be  furnished  to  each  pupil  then  the 
teacher  should  have  squares  or  circles  of  the 

colors  mounted    upon  gray  or   white  card  board  to  place  before  the 

class  while  studying  the  colors. 

A  short  talk  about  the  uses  of  the  different  objects  brought  in  by 
the  pupils  to  illustrate  the  color,  and  the  advantage  secured  to  the 
object  by  being  colored,  may  advantageously  precede  the  regular 
work  of  the  lesson,  as  it  will  interest  the  pupils  in  what  they  are  doing 
and  at  the  same  time  be  the  means  of  giving  them  many  items 
of  information  about  common  things. 

The  color  should  be  kept  before  the  pupils  until  they  have  become 
familiar  with  it.  This  may  be  done  by  having  them  name  flowers 
and  other  objects  that  are  nearly  the  color  of  the  tablet,  and  by  hav- 
ing them  sort  slips  of  paper  to  find  those  that  match  the  tint  that  is 
being  studied. 

Two  of  the  light  red  tablets  mounted,  one  upon  a  black  card  and 
one  upon  a  white  card,  will  illustrate  the  effect  that  a  background  has 
upon  a  color. 

The  complementary,  or  contrasting  color  of  red,  is  blue  green,  and 
a  tint  of  blue  green  will  harmonize  with  light  red. 

To  fold  the  Square. 

i.  Fold  for  the  diameters;  do  this  by  bringing  the  opposite  sides  of 
the  tablet  together  and  pressing  the  folded  edge  so  as  to  make  a  crease. 

2.  Open  the  square  and  crease  in  the  opposite  direction  and  then 
open  it  again. 

3.  Study  the  different  angles,  triangles  and  positions  of  lines  in  the 
tablet. 

To  draw  the  Exercise. 

1.  Draw  the  outline  of  the  square,  left  side,  top  line,  right  side, 
bottom  line. 

2.  Draw  its  diameters. 

3.  Finish  by  connecting  the  adjacent  ends  of  the  diameters  by 
straight  lines. 


Light  Orange. 

Light   orange  is  one  of  the  common  colors   in   nature.     The  sky  is 

oftened  streaked  with  it  in  the  morning  and 
tinted  with  it  in  the  evening.  It  is  found 
in  many  of  the  pleasing  combinations  of 
color  that  beautify  our  fields  and  gardens, 
and  the  name  at  once  recalls  several  com- 
mon wild  flowers  and  vegetables,  as  mari- 
gold, nasturtium,  and  jewel  weed,  and  the 
pumpkin,  squash,  and  also  a  few  insects. 

This   is  a  color  that  is  too  bright  to  be 
used  in  decoration,  except    in  small    quan- 
tities, and    in  association    with   other   colors.     Its  various  tones  are, 
however,  favorite  colors  with  gypsies,  negroes,  Indians,  and  people  of 
primitive  tastes  generally. 

To  teach  Light  Orange. 

To  teach  light  orange,  follow  the  suggestions  given  in  reference  to 
teaching  the  other  colors.  Do  not  hurry  the  color  study,  and  do  not 
change  it  for  other  work,  until  the  purpose  of  the  lesson  has  been 
accomplished. 

To  fold  the  Square. 

1.  Fold  for  the  diagonals,  opening  the  square  after  each  fold. 

2.  Fold  for  the  diameters,  opening  the  square  each  time  as  before. 

3.  Fold  the  outer  corners  in  to  the  center  point. 

To  draw  the  Exercise. 

1 .  Draw  the  square. 

2.  Draw  its  diagonals,  the  one  from  the  upper  left,  to  the  lower 
right  corner  first. 

3.  Draw  the  diameters. 

4.  Connect  the  adjacent  ends  of  the  diameters  by  straight  lines. 

Definitions  and  Explanations, 

Tone  is  the  intensity  of  a  color  or  hue.  It  may  be  of  any  in- 
tensity between  white  and  black. 

A  tint  is  a  tone  of  a  color  that  is  lighter  than  its  normal  or  stand- 
ard tone.  A  shade  of  a  color  is  a  tone  that  is  darker  than  its 
normal  or  standard  tone. 

The  tints  and  shades  of  the  prismatic  colors  are  produced  by  in- 
creased or  diminished  illumination. 

The  tints  and  shades  of  the  pigmentary  colors  are  produced  by  the 
addition  of  white  or  black  to  the  standard  colors. 
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Light  Yellow. 

Light  yellow  is  any  tint  of  yellow  that  is  lighter  than   the  normal 

yellow.  This,  like  the  other  colors,  will  be 
most  successfully  taught  by  having  the  nor- 
mal color  and  one  tint,  and  one  shade  of 
yellow,  in  the  hands  of  the  pupils.  These 
colors  should  be  arranged  in  order  from  the 
lightest  to  the  darkest.  This  is  called 
scaling. 
As  in    the  previous   color  exercises,   the 


children  should  bring  in  and  arrange  in  as  picturesque  a  manner  as 
they  can,  the  various  yellow  objects  that  they  have  collected. 

The  benefit  of  this  exercise  is  not  so  much  in  the  collected  material 
as  in  the  training  of  observation  required  in  making  the  collection. 

If  the  pupils  will  notice  the  sky  at  sunrise  and  at  sunset,  they  will 
often  see  beautiful  tints  and  shades  of  color. 

To  fold  the  Square. 

To  fold  the  square  for  the  creases,  bring  the  opposite  sides  of  the 
paper  together  and  press  the  top  and  bottom  of  the  middle  fold  just 
enough  to  mark  the  middle  points  on  the  opposite  sides  ;  then  fold 
from  the  opposite  angles  of  the  square  to  these  middle  points.  Open 
the  paper  after  each  fold.  This  exercise  should  be  dictated  step  by 
step,  the  teacher  folding  a  large  square  with  the  class. 

To  draw  the  Exercise. 

First  outline  a  square  of  the  required  size;  after  this  is  drawn, 
mark  the  middle  of  the  upper  and  lower  sides.  Draw  from  the  upper 
middle  to  the  lower  left  side  angle,  and  then  from  the  upper  right 
side  angle  to  the  lower  middle  point.  When  this  is  done,  change  the 
position  of  the  hand,  and  draw  from  the  upper  left  side  angle  to 
the  lower  middle  point,  and  from  the  upper  middle  to  the  lower 
right  side  angle. 


Light  Green. 

Nature  furnishes  a  great  variety  of  greens.  Most  of  them,  how- 
ever, are  lighter  than  normal  green,  and 
incline  towards  yellow  in  hue. 

This  can  be  shown  by  having  the  pupils 
bring  in  a  variety  of  leaves,  which  may  be 
fastened  upon  a  white  surface  and  studied 
in  association  with  the  normal  green. 

The  most  valuable  office  of  green  is  to 
give  brilliancy  to  a  design  It  combines 
well  with  gold,  and  yellows  of  gold  color,  but  is  seldom  agreeable 
when  used  in  combination  with  several  different  colors. 

A  light  green  pattern  upon  a  dark  green  ground  will  be  found 
pleasing  in  effect.     The  reverse  arrangement  is  not  so  satisfactory. 

Green  is  a  color  that  is  difficult  to  handle  in  large  masses,  and  it 
needs  other  colors  to  assist  in  producing  a  harmonious  effect. 

A  light  green,  or  a  grayish  green,  however,  usually  looks  better 
when  used  upon  walls  or  in  other  large  masses,  if  used  alone  or  with 
simply  a  stripe  or  border  of  a  darker  tone  of  the  same  color. 

Light  green,  like  blue,  is  a  restful  color,  and  a  subdued  green 
fatigues  the  eye  the  least  of  any  of  the  colors. 

The  pencil  tinting  shown  in  the  exercises  upon  this  page  is  not  to 
be  copied  by  the  pupils,  but  it  is  given  in  each  case  to  indicate  the 
shape  and  position  of  the  square  when  folded.  The  folded  square 
should  be  mounted  upon  the  tinted  surface  and  be  copied  in  outline 
by  the  pupils. 

To  fold  the  Square. 

Bring  the  opposite  sides  of  the  paper  together,  and  keep  them  in 
place  with  a  touch  of  glue  at  each  end.  Then  mount  the  rectangle 
upon  the  tinted  surface. 

To  draw  the  Exercise. 

Outline  the  square  lightly,  then  draw  its  horizontal  diameter  and 
strengthen  the  lines  of  the  upper  half  of  the  square. 
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Light  Blue. 

Light  blue  is  a  restful  and  retiring  color.  It  has  the  effect  of  mak- 
ing objects  appear  more  distant  than  they 
are.  This  is  why  it  enters  largely  into  the 
decoration  of  ceilings  and  small  rooms.  It 
is  one  of  the  cool  colors,  which  puts  it  in 
demand  for  summer  draperies.  White  is 
also  a  cool  color  and  forms  an  agreeable 
harmony  with  blue,  without  the  assistance 
of  other  colors.  The  tints  of  blue  are  more 
satisfactory  for  elementary  designing  that  the  shades  of  blue,  and 
those  that  incline  towards  light  gray  in  tone  are  more  pleasing  than 
those  that  are  intense  and  cold  in  color. 

To  fold  the  Square. 

Bring  the  opposite  corners  of  the  square  together,  and  keep  them 
in  place  with  a  touch  of  glue;  then  mount  the  triangle  upon  the  tinted 
surface  as  in  the  last  exercise. 

To  draw  the  Exercise. 

Outline  the  square,  than  draw  its  diagonal  from  the  upper  right  to 
the  lower  left  hand  corner,  and  strengthen  the  top  and  left  side  lines 
of  the  square. 


Light  Violet. 

Violet  is  a  variety  of  purple  ;  unfortunately  the  color  of  purple  is 

somewhat  indefinite.  It  is  said  to  be  red 
graduated  with  blue.  While  in  violet  the 
red  and  blue  are  equally  blended.  Violet 
is  therefore  bluer  than  purple.  Violet  is 
one  of  the  prismatic  colors,  and  is  best 
illustrated  by  the  aid  of  a  prism.  It  may 
also  be  shown  by  mixing  a  water  solution 
of  aniline  purple  and  adding  to  it  a  little  aniline  blue. 

Light  violet  is  a  tint  of  violet,  and  may  be  shown  by  sufficiently 
diluting  a  water  solution  of  violet. 

There  are  several  flowers  that  approximate  this  color,  of  which  the 
violet,  some  of  the  deeper  colored  lilacs,  heliotrope,  hyacinth,  some 
asters,  the  iris,  morning-glory,  sweet  pea,  and  several  less  common 
flowers  are  illustrations. 

To  fold  the  Square. 

First  fold  the  square  for  its  diameters,  then  open  it  and  fold  each 
corner  to  the  center  point;  fasten  them  there  with  slight  touches  of 
glue,  and  mount  the  pattern  upon  the  tinted  surface  with  its  folded 
side  up. 

To  draw  the  Exercise. 

Draw  the  square.  Connect  the  adjacent  ends  of  the  diameters 
with  straight  lines. 
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Dark  Red. 

This  is  the  beginning  of  the  study  of  the  shades  of  the  different 
[colors.  The  variations  of  a  color  that  are 
produced  by  adding  white  or  black  to  the 
pure  color  are  its  different  tones,  and  the  dif- 
ferent tones  that  are  produced  by  diminished 
illumination,  or  by  the  addition  of  black  to 
the  pure  color,  are  the  shades  of  that  color. 
There  is  no  limit  where  a  darkened  color 
ceases  to  be  a  shade  of  that  color  until  the 
effect  of  the  color  is  entirely  lost  and  black  is  reached. 

In  teaching  this  color,  it  will  be  found  desirable  to  review  normal 
red  and  its  tints,  so  that  the  pupil  may  begin  the  study  of  the  shades 
of  red  with  a  clear  understanding  of  the  intensity  of    the  normal 
standard  from  which  the  various  tints  and  shades  are  judged. 
Dark  red  is  a  tone  of  red  that  is  darker  than  the  normal  color. 

To  fold  and  cut  the  Hollow  Square. 

To  fold  and  cut  this  pattern,  bring  the  opposite  sides  of  the  paper 
together,  color  face  in,  then  the  opposite  ends  together.  Again  bring 
the  opposite  sides  together  and  the  opposite  ends  together;  now  open 
the  last  two  folds,  and  with  the  scissors  cut  out  the  small  square 
formed  in  the  middle  of  the  paper — one  cut  each  way,  done  carefully, 
gives  the  required  pattern.  Open  the  paper,  and  with  touches  of 
glue  or  paste  at  the  corners  stick  it  in  place.  Pupils  must  be  cau- 
tioned not  to  use  too  much  glue,  as  by  so  doing  they  are  likely  to 
disfigure  the  work. 

To  draw  the  Hollow  Square. 

First  outline  the  square  lightly;  find  the  middle  of  each  side  and 
draw  light  lines  bisecting  the  square  both  ways.  Bisect  each  half, 
dividing  each  side  into  four  equal  spaces.  Connect  the  opposite 
points  with  guide  lines  drawn  lightly;  this  gives  lines  corresponding 
to  those  in  the  folded  pattern.  Strengthen  the  lines  forming  the 
outline  of  the  figure. 


Dark  Orange. 

An  orange  color  that  inclines  towards  red  is  called  a  deep  orange, 
or  red  orange,  and  when  it  is  simply  darkened, 
either  by  the  absence  of  light  or  by  the  addi- 
tion of  black,  it  is  a  shade  of  orange. 

It  is  a  color  often  met  with  in  flowers  and 
autumn  foliage.  In  its  darker  shades  it  forms 
a  pleasing  combination  with  the  hues  of  sub- 
dued yellow,  especially  when  a  stripe  or  small 
figures  of  black  forms  part  of  the  design,  and 
it  is  often  used  in  this  way  in  tile  work.  Two  shades  of  dark  orange  are 
often  combined  as  ground  color  and  pattern  in  wall  papers.  If  the 
pupils  have. a  color  outfit,  let  them  select  the  normal  orange  and  place  it 
upon  their  desks.  If  they  are  not  supplied  with  the  normal  colors 
and  their  various  tints  and  shades,  then  the  teacher  should  have  a 
large  chart  of  these  colors  lettered  alphabetically  or  numbered  con- 
secutively, so  that  the  pupils  may  select  the  colors  from  the  chart 
without  aiding   one  another. 

After  they  have  in  this  way  refreshed  their  minds  so  as  to  be  sure 
what  the  allied  standards  are,  they  can  advantageously  give  their 
attention  to  the  various  tints,  shades  and  hues  of  the  color  they  are 
studying. 

An  Incised  Square. 

To  cut  this  pattern  bring  the  opposite  sides  and  the  opposite  ends 
together  as  in  the  last  exercise,  then  fold  again  each  way  to  produce 
the  guide  crease.  Open  it  once  each  way  so  as  to  leave  it  only 
four  folds  in  thickness.  Cut  out  the  small  square  that  has  raw  edges 
on  two  sides. 

To  draw  the  Incised  Square. 

Proceed  as  in  the  last  exercise  until  all  the  guide  lines  are  drawn, 
then  strengthen  the  inner  side  of  each  corner  square.  Finish  the 
sides  of  the  figure  in  the  following  order:  left  side  first,  top  line 
next,  then  the  right  side,  and  lastly  the  lower  line. 

A  standard  color  is  one  which  has  a  fixed  value.  It  is  the  basis 
from  which  we  determine  tints,  shades  and  hues. 
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Dark  Yellow. 

This  color  should  be  studied  in  association 

with  the   normal    yellow.      Compared    with 

the  other  yellows  it  will  be  found  less  luminous 

than  the  normal  yellow,  and  not  so  red  in  hue 
as  normal  orange. 


To  cut  the  Inverted  H. 

To  fold  this  square  for  cutting,  bring  the  opposite  sides  together, 
then  fold  the  opposite  ends  together,  repeat  this  in  both  directions 
and  press  the  edges  to  form  the  crease. 

Open  the  paper  once  each  way  and  cut  out  the  small  square  that 
has  only  one  raw  edge  ;  this  gives  the  H  form. 

With  slight  touches  of  glue  or  paste  fasten  it  in  place  in  an  inverted 
position  as  shown  in  the  illustration. 

To  draw  the  Inverted  H. 

First  draw  the  large  square  in  the  usual  way,  left  side  first,  then 
the  top  line,  next  the  right  side,  and  lastly  the  lower  line. 

When  the  square  is  finished,  bisect  each  side,  then  each  half  of 
the  sides;  this  will  divide  each  square  into  four  equal  parts. 

Draw,  as  lightly  as  possible,  guide  lines  connecting  the  opposite 
points  on  the  side  lines,  then  the  opposite  points  on  the  top 
and  bottom  lines  ;  this  will  divide  the  large  square  into  twelve  small 
squares. 

Finish  the  exercises  by  strengthening  the  lines  that  form  the  out- 
line of  the  pattern. 


Dark  Green. 

Teach  this  color  as  heretofore  suggested, 
by  comparing  with  the  normal  green,  by 
comparing  and  contrasting  with  other 
greens,  and  by  having  the  children  notice 
and  bring  in  objects  that  are  dark  green. 

To  cut  the  Inverted  Greek  Cross. 

To  cut  this  figure,  fold  the  sides  of  the  square  together  and  the 
opposite  ends  together,  as  in  the  last  exercise.  Fold  the  opposite 
sides  of  this  small  square  together  again  and  open  this  last  fold,  then 
its  opposite  ends  together  and  open  as  before;  this  will  leave  a  small 
square  of  four  thicknesses.  Next  bring  together  the  opposite  corners 
of  this  small  square  that  have  only  one  raw  edge;  this  forms  a  right 
angled  triangle.  Cut  the  diagonal  of  the  small  square  at  the  right 
angle. 

The  teacher  can  best  explain  this  to  the  class  by  taking  a  large 
square  of  paper  and  doing  the  folding,  step  by  step  with  the  pupils. 

To  draw  the  Greek  Cross. 

Draw  the  guide  lines  as  in  the  last  exercise.  Finish  by  drawing 
the  right  angles  at  the  outer  corners  first,  then  the  lower  line  that 
slants  from  the  upper  part  of  the  left  side  towards  the  right  side  of 
the  lower  line.  Next  the  lines  parallel  with  this.  Finish  by  drawing 
the  slanting  lines  that  are  nearer  to  the  upper  left  hand  corner,  and 
lastly,  those  that  are  parallel  with  it. 

Small  figures  of  this  shape  may  be  combined  to  form  several  differ- 
ent designs. 
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Dark  Blue. 

Review  normal  blue,  and  fix  its  color  clearly  in  the  minds  of  the 
pupils  before  attempting  to  teach  its  tints  and 
shades.  By  distributing  small  squares  of 
several  tints,  shades  and  hues  of  blue  to  each 
pupil,  and  requiring  them  to  select  the 
normal  color,  the  lesson  may  be  made  more 
interesting  and  instructive. 

The  color  of  normal  blue  is  that  of  dry 
ultramarine,  a  pigment  found  in  nearly  all 
paint  shops,  and  used  extensively  in  painting.  Any  blue  that  is  less 
luminous  than  the  normal  color  is  a  shade  of  blue.  Dark  blue  is, 
therefore,  a  shade  of  blue. 

To  fold  and  cut  the  Pattern. 

i.     Bring  the  opposite  sides  of  the  square  together. 

2.  Bring  its  opposite  ends  together. 

3.  Without  opening  it,  fold  for  its  diagonal,  which  should  extend 
from  the  raw  to  the  solid  coiner. 

4.  Draw  a  straight  line  from  the  middle  of  the  folded  side  to  the 
raw  corner. 

5.  Cut  along  this  line. 

The  patterns  that  follow  this  are  all  folded  in  the  same  way. 

To  draw  the  Pattern. 

Draw  the  square. 

Draw  its  diagonals. 

Bisect  each  side  and  draw  its  diameters. 

Divide  the  diameters  into  four   equal    parts,  by    placing   points 

halfway  between  the  middle  of  the  square  and  each  side. 

Connect  these  points  with  the  corners  of  the  square  by  straight 

lines,  beginning  at  the  upper  left  corner  of  the  square. 
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Dark  Violet. 

teach  dark  violet  as  suggested  for  dark  blue, 
before  folding  or  drawing  it.  Teach  it  by 
comparison  or  association  with  objects  that 
are  like  it  in  color,  and  encourage  the  pupils 
to  observe  the  colors  of  clouds,  flowers,  insects 
and  wall  decorations,  for  indications  of  this 
color.  A  collection  of  objects  can  be  easily 
made  by  the  aid  of  the  pupils  that  will  be 
extremely  helpful  in  this  work. 


To  fold  and  cut  the  Pattern. 

Fold  as  in  the  preceding  exercise,  and  then  without  unfolding 
it,  mark  out  the  outline  as  shown  between  A  and   B. 

The  patterns  are  given  in  the  back  of  the  book  to  mark  these 
different  exercises  out  by  so  that  they  may  just  fit  the  printed 
outlines.  They  are  arranged  so  that  they  may  be  cuN  from  the 
page  as  they  are  needed. 

To  draw  the  Pattern. 

Draw  the  sqnare. 
Draw  its  diagonals. 

Bisect  each  side  and  draw  its  diameters. 

Draw  the  semi-circles  that  are  tangent  to  the  middle  of  each  side. 
Begin  the  drawing  with  the  curve  at  the  top,  next  the  one  on  the 
left  side,  then  the  one  on  the  right  side  and  lastly  the  one  at  the 
bottom. 

Draw  the  angles  from  the  corners  of  the  square  in  this  order ;  the 
one  at  the  upper  left  corner  first,  then  the  one  at  the  upper  right 
corner,  next  the  one  at  the  lower  left  corner,  and  finish  by  draw- 
ing the  one  at  the  lower  right  corner. 
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Violet  Red. 

The  day  before  this  lesson  is  to  be  given,  tell  the  pupils  what  color 
is  to  be  studied,  and  ask  them  to  notice  all 
objects  that  are  of  this  color,  and  as  far  as 
possible,  be  ready  to  name  them  ;  also  have 
them  notice  where  the  color  is  used  in  dress 
and  decoration. 

In  teaching  color,  even  in  its  most  ele- 
mentary form,  we  should  have  two  general 
aims  in  mind  :  first,  the  careful  observation 
of  color  for  its  own  sake, — to  develop  a  love  for  the  beauty  of  colors 
in  nature  and  art, — and  next,  the  application  of  color  knowledge  to 
dress  and  decoration.  This  last  feature  cannot  be  taught  by  rule,  only 
to  a  very  limited  degree,  and  must  depend  almost  entirely  upon  the 
possession  of  a  fund  of  facts  that  can  be  secured  only  by  study  and 
observation. 

Observation  of  color  is  the  first  step  in  color  education,  and  this 
should  be,  to  a  great  extent,  the  observation  of  colors  in  nature. 

One  of  the  laws  of  color  that  will  be  observed,  is  that  nature  does 
not  use  the  intense  colors  in  large  quantities,  but  enlivens  her  grays, 
greens  and  browns,  with  but  little  touches  of  blue,  red,  orange  and 
other  bright  colors. 

To  fold  and  cut  the  Pattern, 

i.   Bring  the  opposite  sides  of  the  square  together. 

2.  Bring  its  opposite  ends  together. 

3.  Without  opening,  fold  for  a  diagonal  from  the  raw,  to  the  solid 
corner. 

4.  Mark  out  and  cut  the  pattern. 

To  draw  the  Pattern. 

Draw  the  square  first,  then  its  diagonals.  Bisect  each  side.  Next 
place  a  dot  opposite  each  of  these  bisecting  points,  and  a  little  less 
than  half  way  towards  the  center  of  the  square.  Draw  the  upper  left 
and  lower  right  lobes  first,  then  the  upper  right  and  lower  left  lobes. 


Orange  Red. 

To  clearly  and  firmly  impress  the  distinction  between  this  color 
and  normal  red,  the  two  colors  should  be 
studied  together,  then  a  number  of  mixed 
slips  of  the  two  colors  should  be  given  to  each 
pupil  to  sort.  Place  a  square  or  circle  of 
orange  red  upon  a  green  or  blue  green  back- 
ground, and  see  if  the  pupils  will  rightly  name 
the  color.  The  effect  of  the  background  will 
be  to  heighten  or  intensify  the  orange  red. 
This  juxtaposition  of  colors  is  one  of  the  underlying  principles  of 
color  study.  Two  colors  brought  together  almost  always  affect  each 
other,  sometimes  to  the  advantage  of  both,  sometimes  of  only  one, 
and  not  infrequently  to  the  injury  of  both. 

Any  color  placed  upon  white  usually  has  the  effect  of  making  it 
appear  brighter  and  deeper  in  tone  than  when  alone.  Any  color 
placed  upon  black  usually  appears  lighter  by  contrast;  the  black, 
however,  borrows  slightly  from  the  imposed  color,  and  is  often  per- 
ceptibly affected  by  it.  A  few  experiments  with  large  colored  tablets, 
mounted  or  pinned  upon  sheets  of  black  and  white  paper,  will 
clearly  illustrate  the  effects  of  these  backgrounds  upon  colors. 

To  fold  and  cut  the  Pattern. 

The  folding  for  this  exercise  is  just  the  same  as  for  the  preceding 
exercise.  The  patterns  to  mark  out  these  exercises  by  are  printed  in 
the  back  of  this  book. 

To  draw  the  Pattern, 

To  draw  the  figure,  begin  as  in  the  last  exercise,  by  drawing  the 
square  and  its  diagonals  and  bisecting  the  sides,  then  draw  the  diam- 
eters. These  guide  lines  should  be  drawn  as  lightly  as  possible. 
When  the  guide  lines  are  placed,  draw  an  inner  square  by  joining  the 
adjacent  bisecting  points  by  straight  lines,  the  upper  leftside  first,  then 
the  lower  right  side,  next  the  lower  left  side,  and  after  this  the  lower 
right  side.  Divide  each  side  into  four  equal  parts  by  bisecting,  then 
draw  the  curves  from  the  corners  of  the  outer  square  to  the  quarter 
points  on  the  adjoining  side  of  the  middle  square. 

Complete  the  figure  by  strengthening  any  lines  that  may  need  it. 
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Red   Orange. 

Red  Orange  is  nearly  the  color  of  scarlet. 
There  are  several  flowers  that  may  assist  in 
teaching  this  color.     What  has  been  said 
about  the  red  violet  applies  also  to  the  red 
orange.     The  pupils  should  review  the  nor- 
mal red  and  orange  before  taking  up    the 
red  orange.     After  the  color  has  been  care- 
fully studied  the  pattern  should  be  drawn. 
Among  the  many  pleasing  combinations  of  color  met  with  in  Greek 
designs,  the  following  are  a.  few  of  those  in  which  red  orange  is  used. 
Red  orange,  blue  and  gold. 

Red  orange  pattern  upon  a  light  orange  yellow  ground,  enlivened 
with  a  light  blue  sparingly  used. 

A  red  orange  ground  with  a  light  orange  yellow  pattern  was  used 
in  many  Pompeian  color  combinations. 

The  Byzantines  used  a  red  orange  ground  with  black  designs, 
which  they  usually  separated  with  a  slight  band  of  white. 

The  Turks  used  red  orange  and  black  designs  upon  a  light  orange 
yellow  ground.  Red  orange,  blue  and  gold  are  the  colors  used  largely 
in  Moresque  ornament,  occasionally  relieved  with  white  or  black. 

To  fold  and  cut  the  Pattern. 

i.      Fold  the  opposite  corners  of  the  square  together. 

2.  Fold  again  the  same  way. 

3.  Fold  the  same  way  a  third  time.  This  will  give  a  right-angled 
triangle  of  eight  thicknesses  of  paper. 

4.  Divide  the  edges  that  form  the  right  angle,  each  into  three 
equal  parts. 

5.  Draw  a  line  from  the  point  nearest  the  solid  corner  to  the  one 
nearest  to  the  right  angle. 

6.  Cut  along  the  drawn  line. 

To  draw  the  Pattern. 

Draw  the  diagonals  and  diameters  of  the  square. 
Divide  each  side  of  the  square  into  three  equal  parts. 
Fix  points  on  the  diameters  a  slight  distance  from  the  center  of 
the  square. 

4.  Draw  the  V  shaped  figures. 

5.  Strengthen  the  lines  that  need  it. 


1. 
2. 
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Yellow    Orange. 

''Yellow  Orange  or  gold  color  as  an  element  of  surface  decoration 

occupies  a  negative  place,  as  a  cold  yellow 
pigmentary  color  is  seldom  used  as  a  surface 
covering,  except  when  it  is  a  substitute  for 
gold.  Gold  and  its  imitations  form  a  com- 
mon material  for  surface  covering,  and  they 
have  a  striking  effect  when  used  for  nail- 
heads,  mouldings,  picture  frames,  and  linear 
surface  ornaments." 
"In  Moresque  art  red,  blue  and  yellow  are  the  principal  colors,  but 
the  yellow  is  usually  gold.  In  Egyptian  ornamental  painting  yellow 
takes  its  place  the  same  as  the  other  colors,  and  not  as  a  substitute  for 
gold.  In  the  art  of  ancient  Assyria,  yellow  occurs  principally  as  the 
color  of  seams,  trimmings,  fringes  and  tassels.  As  symbolic 
colors  gold  and  yellow  were  in  Christian  symbolism  emblems  of 
faith.  The  sun,  gold  and  yellow,  were  the  symbols  of  divine  love, 
enlightening  the  human  understanding,  and  it  is  in  this  sense  that 
Solomon  says  that  the  head  of  the  wise  is  of  the  purest  gold.  The 
ancients  compared  to  gold  that  which  they  judged  faultless  and  ex- 
ceedingly beautiful.  In  China  also,  yellow  is  the  symbol  of  faith." 
Colors  are  not  now  used  symbolically  in  Christian  art. 

To  teach  Yellow  Orange. 

Teach  this  color  by  using  objects,  pictures,  flowers,  fruit,  colored 
crayon,  gilt  moulding,  etc.,  and  also  by  comparing  and  contrasting 
it  with  the  normal  yellow  and  orange.  The  orange,  pumpkin,  mari- 
gold, autumn  leaves,  nasturtiums  and  similarly  colored  objects,  will 
be  useful  helps  in  fixing  permanently  in  the  minds  of  the  pupils  the 
exact  color  of  yellow  orange. 

To  fold  the  Pattern. 

1 .     Fold  the  same  as  for  the  last  exercise. 

The  drawing  of  this  exercise  is  so  simple  that  no  explanation  is 
needed. 
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Orange  Yellow. 

This  color  recalls  a  class  of  flowers  that  are  fond  of  bright  sun- 
light, [lowers  that  challenge  rather  than  invite  our  attention.     Among 

the  conspicuous  yellow  flowers  are  the 
golden-rods,  sunflowers,  dandelions,  butter- 
cups, yellow  pond  lilies,  nasturtiums,  and 
the  blossoms  of  many  other  familiar  plants. 
This  color  is  also  prominent  in  many  kinds 
of  fruit  and  vegetables.  Some  beautiful 
effects  of  orange  yellow  are  often  seen  in 
sunsets.  The  pupils  may  be  asked  to 
write  the  names  of  as  many  flowers,  insects,  fruits,  vegetables  and 
other  things  of  this  color  as  they  can  recall,  and  then  the  different 
objects  named  may  be  discussed  and  their  various  uses  talked  about. 
Orange  Yellow  is  an  advancing  and  an  exciting  color  ;  it  is  also 
classed  as  a  warm  color. 

The  Greeks  used  orange  yellow  designs  on  a  black  ground,  inter- 
spersed with  a  smaller  pattern  of  blue  green,  in  a  pleasing  manner, 
although  blue  green  with  orange  yellow  is  considered  by  colorists  to 
be  a  very  poor  combination.  But  in  most  combinations  of  colors 
quite  as  much  depends  upon  the  tone  of  the  colors  used,  and  the 
quantity  of  each,  as  in  the  colors  themselves. 

To  draw  the  Diaper  Element. 

Draw  a  square  of  the  required  size. 

Draw  its  diagonals. 

Draw  its  diameters. 

Draw  the  curves  that  form  the  lower  sides  of  the  lobes. 

Draw  the  tops  of  the  side  points  of  the  lobes. 

Draw  the  outer  end  points. 

These  lines  should  be  drawn  lightly  at  first  and  strengthened  after- 
ward . 


i. 
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Green  Yellow. 

This  is  a  hue  of  yellow,  being  produced  in  the  pigmentary 
colors  by  the  addition  of  a  little  green  to  yellow.  This  color  sug- 
gests ripe  apples,  cool  shades,  and  sun-lit 
foliage.  Although  common  in  plant  forms, 
it  is  seldom  met  with  in  flowers.  A  few 
insects  are  of  a  green  yellow  color,  but  it 
is  a  color  that  is  confined  chiefly  to  foliage. 
It  is  one  of  the  retiring  restful  colors, 
and  for  that  reason  it  forms  an  excellent 
background  in  art  and  decoration  to  bring 
out  the  effects  of  orange  red  and  violet,  of  which  it  is  the  opposite. 
It  is  nature's  background  for  the  display  of  many  brilliant  effects, 
but  used  alone  its  effect  is  negative,  and  is  seldom  satisfactory  when 
used  in  large  quantities  in  dress  or  interior  decoration. 

As  light  is  the  source  of  all  color,  we  quite  naturally  look  for  the 
brightest  flowers  and  the  most  gaily-plumed  birds  in  the  warm,  bright 
countries  lying  near  the  equator,  and  fewer  varieties,  and  less  bril- 
liancy as  we  approach  the  polar  regions,  and  in  this  we  are  not  dis- 
appointed. Nature  wears  her  brightest  colors  in  the  sunshine  regions, 
and  during  the  sunshine  season,  and  dresses  in  her  somber  working 
garb  where  the  heat  and  light  are  less  intense. 

To  draw  the  Modified  Quatrefoil, 

i.  Draw  the  square  and  its  diagonals  and  diameters,  as  in  the  last 
exercise. 

2.  Draw  the  small  inner  square  complete. 

3.  Draw  the  semi-circles  between  the  outer  and  the  inner  squares. 

4.  Strengthen  the  parts  that  form  the  design. 
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Yellow  Green. 

Yellow  Green  is  the  chief  color  of  nature   in  early  spring}   later  in 

the  season  it  is  the  color  of  much  of  the  green 
when  in  sunlight.    This  is  the  color  of  nature 
in  her  best  mood,  and  we  consequently  asso- 
ciate with  it  the  thought  of  life  and  cheerful- 
ness.    In  autumn, too,  the  greens  that  were  so 
intense  in  summer,  are  again  subdued  with 
yellow.     There   are   many   kinds  of  leaves 
that  suggest   this    color,  but  very  few    that 
approach  it  in  brightness. 
Although  yellow  green   is  a  strong  color,  it  has  been  used  more 
successfully  and  more  generally  in  decoration  work  than  pure  green. 
The  Egyptians  combined  it  with  blue   and   red   in  many  of  their 
ornaments;  they  usually,  however,  relieved  it  with  markings  of  white, 
gray  or  black. 

Tight  green  was  used  more  sparingly  by  the  Greeks  than  it  was  by 
the  Egyptians. 

In  Byzantine  art  it  was  used  with   orange,   red  and  yellow  quite 
effectively. 

Teach  the  color  by  illustration,  and  by  having  the  pupils  select  this 
color  from  a  variety  of  greens. 

To  cut  the  Pattern. 

i.     Fold  the  opposite  corners  of  the  square  together,  color  side  in. 

2.  Fold  the  opposite  corners  together  again. 

3.  Fold  the  same  way  a  third  time.     These  folds  will   make  a 
right-angled  triangle  of  eight  thicknesses. 

4.  Mark  out  with  a  pencil  upon   the  "raw  corner"  one-eighth  of 
the  design. 

5.  Cut  the  pattern  as  marked  out  through  all  the  folds. 

6.  Mount  the  design  in  the  given  square. 

7.  Draw  it  in  the  space  below. 


Blue  Green. 

Blue  Green  is  a  difficult  color  to  teach  without  suitable  illustrations, 

as  there  are  not  many  good  specimens  of  it 
either  in  art  or  nature. 

The  elytra,  or  outer  wings  of  some  beetles, 
and  the  plumage  of  many  birds,  are  beautiful 
specimens  of  blue  green. 

The  greens  of  the  distant  woods  often 
have  a  blue-green  appearance,  caused  by 
particles  of  moisture  in  the  atmosphere.  For 
schoolroom  use,  the  aniline  colors  and  diamond  dyes  will  furnish 
useful  illustrations  for  many  lessons  in  color,  as  many  varieties  of 
hue  and  tone  may  be  produced  by  suitably  mixing  two  or  more 
colors. 

Blue-green,  gold  and  red,  combine  well,  especially  when  the  red  is 

in  small  quantities. 

Green  is  a  favorite  color  in  Turkish  decoration,  and  blue-green  and 
black  are  used  in  many  of  their  designs. 

Blue-green,  blue,  and  deep  subdued  yellow  are  often  used  together 
in  Moresque  art;  the  Persians  also  used  blue-green  with  blue  and  gold. 

To  cut  the  Pattern. 

Proceed  as  directed  for  yellow  green. 

To  mount  these  patterns  use  only  slight  touches  of  liquid  glue  upon 
the  points  of  the  design,  and  far  enough  from  the  margin  that  they 
may  be  adjusted  to  fit  the  square  without  soiling  the  paper  upon  which 
they  are  mounted. 

To  draw  the  Pattern. 

1 .  The  diagonals  of  the  square. 

2.  The  diameters  of  the  square. 

3.  The  V-shaped  figures  on  the  diameters. 

4.  The  small  side  lobes,  of  which  the  V's  form  a  part. 

5.  The  center,  or  large  lobes. 
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Green  Blue, 

This  color  will  be  studied  most  satisfactorily   by  first  supplying  the 
pupils  with  samples  of  the  color;  in  this  way  its  peculiar  hue  may  be 

impressed  upon  their  minds,  then  it  can 
easily  be  firmly  fixed  there  by  association 
and  illustration. 

Green  Blue  is  not  a  common  color  in 
nature,  a  few  flowers,  some  beetles  and 
other  insects  closely  approximate  it,  and 
distant  hills  and  foliage  occasion lly  suggest 
it,  although  distance  is  usually  more  inclined 
to  violet  than  to  blue. 

It  is,   however,   used   in  decoration   to  quite  an   extent,  especially 
when  it  is  subdued  by  association  with  some  other  color. 

The  effect  of  this  color  upon  the  sight  and  mind  is  one  of  repose. 
If  the  teacher  will  procure  a  little  case,  it  may  be  home  made,  in 
which  to  keep  a  collection  of  insects,  they  may  be  made  useful  in 
many  ways,  especially  in  interesting  the  pupils  in  the  colors  of  natural 
objects.  To  get  the  most  benefit  out  of  such  a  collection,  they  should 
be  correctly  named  and  enclosed  under  a  glass  so  that  they  may  be 
seen  at  any  time,  but  not  handled. 

Harris's  Insects  Injurious  to  Vegetation  will  be  found  a  useful  book 
in  the  study  of  insects. 

To  fold  and  cut  the  Pattern. 

i.     Fold  the  opposite  corners  of  the  square  together,  color  side  in. 

2.  Fold  the  opposite  corners  together  again. 

3.  Fold  the  same  way   a  third  time.     These  folds  will  make  a 
right-angled  triangle  of  eight  thicknesses  of  paper. 

4.  Mark  out  with   a   pencil  on  the  "raw  corner"    one-eighth   of 
the  design. 

5.  Cut  the  patterns  as  marked  out,  through  all  the  folds. 

6.  Mount  the  design  in  the  given  square. 

7.  Draw  it  in  the  space  below. 


Violet  Blue. 

The  pupils  should  have  the  violet  blue  and  the  normal  blue  paper 
before  them,  that  they  may  see  the  difference  in  these  colors.     It  is 

only  by  constant  association  with,  and  hand- 
ling of  the  various  colors,  that  the  pupils 
will  learn  to  recognize  and  appreciate  them. 
Color  charts  hung  upon  the  walls  of  the 
schoolroom  will  help  in  impressing  this 
work.  These  may  be  readily  made  by  the 
teacher  by  mounting  the  different  colors 
upon  sheets  of  white  cardboard.  These 
should  be  of  uniform  size  for  convenience  in  handling,  and  should 
be  large  enough  to  be  clearly  seen  from  the  most  distant  part  of  the 
room. 

Although  we  are  constantly  directed  to  nature  for  the  study  of  the 
harmonious  use  of  colors,  we  must  bear  in  mind  that  what  is  often 
beautiful  in  nature  is  not  always  so  satisfactory  in  art.  Nature  uses 
the  various  tones  and  hues  of  green  in  profusion,  and  with  the  most 
pleasing  results,  and  still  green  is  a  difficult  color  to  use  in  decoration. 

But  even  in  nature  the  various  greens  are  often  nicely  adjusted  to 
harmonize  with  the  colors  of  the  flowers  with  which  they  are  associated . 

In  nature  green  is  the  common  background  for  most  of  the  bright 
colors;  the  birds  that  carol  in  our  trees,  the  insects  that  flit  about  our 
plants,  and  the  flowers  that  adorn  our  fields  and  woods,  are  all  made 
more  beautiful  in  appearance  by  this  common  setting.  As  the  greens 
in  nature  are  often  to  us  merely  the  backgrounds  to  enhance  the 
beauty  of  rarer  gems  of  nature's  coloring,  so  in  the  decoration  of  a 
room,  the  colors  should  be  those  that  will  form  the  most  satisfactory 
background  for  those  who  occupy  it. 


To  fold  and  cut  the  Pattern. 

Follow  the  directions  given  for  the  preceding  exercise. 
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Blue  Violet. 

Blue  Violet  is  a  violet  color  with  a   preponderance  of  blue.     The 

fleur-de-lis  or  common  blue  flag  is  often 
found  with  beautiful  colorings  of  blue 
violet.  A  search  for  flowers  of  this  color 
during  spring  and  summer  will  be  rewarded 
not  only  with  many  pleasing  specimens,  but 
also  with  delightful  recollections  of  happy 
hours  spent  in  the  search. 

Study  this  color  with  blue,  red  and  violet 

in  the  hands  of  the  pupils. 

This  is  not  an  uncommon  color  among  flowers,  and  it  is  often  used 
in  ornament  and  dress  very  satisfactorily.  When  its  various  tones  are 
used  for  the  difficult  parts  of  the  composition,  a  perfectly  safe  arrange- 
ment in  harmony  may  be  made. 

There  are  also  other  colors  that  may  be  combined  with  it  to 
advantage;  for  instance,  a  small  pattern  of  a  tint  of  red,  which,  by  the 
way,  should  be  edged  with  black;  a  tint  of  blue-green  also  harmonizes 
with  it.  There  are  some  combinations  made  with  this  color  that  are 
condemned  by  colorists  that  are  nevertheless  very  pleasing  in  effect, 
and  are  frequently  used  in  decorative  work,  which  shows  that  in  art 
as  well  as  in  nature, 

"That  which  proves 

Strong  poison  unto  one,  another  loves 
And  takes  and  lives  ;  thus  hemlock  juice  prevails, 

And  kills  a  man,  but  fattens  goats  and  quails." 

To  fold  and  draw  the  Pattern, 

i.      Fold  the  opposite  corners  together. 

2.  Fold  again  in  the  same  way. 

3.  Fold  the  same  way  a  third  time;  this  will  make  a  right-angled 
triangle  of  eight  thicknesses  of  paper. 

4.  Mark  out  with  a  pencil  upon  the  "raw  corner"  one-eighth  of 
the  design. 

5.  Cut  the  patterns  as  marked  out  through  all  the  folds. 


Red  Violet. 

Red  Violet  is  much  the  same  as  purple  in 
color,  and  the  pupils  will  need  an  illustration 
of  red  violet  to  form  an  intelligent  conception 
of  its  appearance.  Slight  effects  of  it  are 
found  in  a  few  flowers  and  fruits  and  in 
some  foliage  plants,  but  any  reference  to 
these,  without  the  standard  red  violet  as  a 
guide,  would  be  misleading. 
Red  Violet  and  orange  harmonize. 

The  purpose  of  color,  whether  in  nature  or  in  art,  is  to  beautify  and 
make  more  attractive  the  objects  to  which  it  is  applied.  It  is  usually 
the  color  of  an  object  that  first  attracts  attention,  and  although  the 
object  may  be  perfect  in  form  and  adaptability,  if  its  color  is  faulty 
it  is  at  once  condemned.  Aside  from  the  general  interest  in  the 
colors  used  in  picture  painting,  it  is  always  the  aim  of  the  artist  to 
have  a  center  of  interest  in  his  picture,  either  of  color  or  of  form, 
towards  which  the  eye  of  the  observer  will  instinctively  travel,  and  the 
artist  often  uses  all  of  his  resources  to  lead  the  attention  in  that  direc- 
tion. The  rest  of  the  picture  is  often  merely  a  setting,  a  background, 
to  emphasize  this  particular  point,  and  care  is  taken  that  no  other 
point  of  the  picture  shall  be  equally  attractive. 

This  same  principle  is  followed  out  in  dress.  In  this  case  it  is 
usually  the  face  that  is  made  the  center  of  interest,  and  a  great  deal  of 
care  is  usually  taken  that  the  attention  shall  not  be  attracted  elsewhere. 
Whenever  any  feature,  either  of  color,  design  or  arrangement,  takes 
the  attention  from  this  main  point  of  interest,  the  fundamental 
principle  of  good  designing  has  been  violated. 

For  this  reason  the  utmost  care  is  usually  taken  in  selecting  colors 
for  dress,  to  choose  such  as  will  improve  the  appearance  of  the  face 
rather  than  attract  attention  to  themselves. 

To  fold  and  cut  the  Pattern. 

The  various  steps  in  the  cutting  and  folding  of  this  pattern  are  just 
the  same  as  for  the  preceding  exercise. 
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HARMONY    OF   COLORS. 


The  Harmony  of  Colors. 

There  are  two  main  aims  in  the  study  of  color ;  the  first  is  to 
become  so  familiar  with  it  that  we  shall  thoroughly  appreciate  and 
enjoy  it  when  we  meet  with  it  in  nature  or  art ;  and  the  other  is  the 
acquirement  of  such  a  knowledge  of  the  laws  that  control  the  har- 
monious combinations  of  colors,  that  we  may  use  them  most 
effectively. 

The  success  of  the  first  aim  depends  almost  entirely  upon  being 
brought  in  pleasant  contact  with  objects  whose  chief  beauty  is  their 
color  ;  the  second,  by  ascertaining  the  underlying  principles  that 
control  the  beauty  of  such  objects. 

Our  fifst  efforts  at  the  harmonious  combination  of  colors  are  in- 
fluenced almost  entirely  by  our  taste,  and  but  little  is  done  under  the 
guidance  of  fixed  rules,  but  when  we  begin  to  question  the  correctness 
of  our  taste,  we  feel  the  need  of  some  fundamental  principles  upon 
which  to  base  our  judgment. 

Our  experience  with  hap-hazard  combinations  soon  convinces  us 
that  some  colors  combine  much  more  satisfactorily  than  other  colors 
do,  and  the  laws  given  for  our  guidance  in  the  harmonious  use  of 
colors,  are  the  results  of  the  experience  of  those  who  have  given  the 
subject  the  most  thorough  study. 

There  are  several  different  methods  of  classifying  colors  and  color 
effects,  but  the  ultimate  aim  of  all  is  the  same,  — the  putting  together 
of  different  colors  so  that  they  shall  form  harmonious  combinations. 

Chevreul  divides  the  harmony  of  colors  into  six  divisions,  under 
two  general  heads,  as  follows: — 


First  Kind. 

HARMONIES    OF    ANALOGOUS    COLORS.  .  » 

i.  "The  harmony  of  scale,  produced  by  the  simultaneous  view  of 
different  tones  of  a  single  scale,  more  or  less  approximating. 

2.  The  harmony  of  hues,  produced  by  the  simultaneous  view  of 
tones  of  the  same  height,  or  nearly  so,  belonging  to  scales  more  or 
less  approximating. 

3.  The  harmony  of  a  dominant  colored  light,  produced  by.  the 
simultaneous  view  of  different  colors,  assorted  conformably  to  the 
law  of  contrast,  but  one  of  them  predominating,  as  would  result  from 
seeing  these  colors  through  a  slightly  stained  glass. 

Second  Kind. 

HARMONIES       OF       CONTRASTS. 

i .  The  harmony  of  contrast  of  scale,  produced  by  the  simultaneous 
view  of  two  tones  of  the  same  scale,  very  distant  from  each  other. 

2.  The  harmony  of  contrast  of  hues,  produced  by  the  simultaneous 
view  of  colors  belonging  to  scales  very  far  asunder,  assorted  according 
to  the  law  of  contrast.  The  difference  in  height  of  juxtaposed  tones 
may  also  augment  the  contrast  of  colors." 

No  color  can  be  viewed  without  another  color  being  created  by 
the  eye;  thus,  if  red  is  viewed,  the  eye  creates  for  itself  green,  and 
this  green  is  cast  upon  whatever  is  near.  If  green  is  viewed,  red  is  in 
like  manner  created  and  cast  upon  adjacent  objects;  thus,  if  red  and 
green  are  juxtaposed,  each  creates  the  other  in  the  eye,  and  the  red 
created  by  the  green  is  cast  upon  the  red,  and  the  green  created  by 
the  red  is  cast  upon  the  green;  and  the  red  and  the  green  become 
improved  by  being  juxtaposed.  Chevreul  thoroughly  investigated 
this  and  the  various  other  phenomena  connected  with  the  contrast  of 
colors,  and  he  has  classed  them  under  these  three  heads  :  simulta- 
neous contrast,  successive  contrast  and  mixed  contrast. 
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SIMULTANEOUS   CONTRASTS. 


Showing  how  colors  are  affected  in  hue  or  tone  by  association  with  other  colo 
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Simultaneous  Contrast. 

"In  the  simultaneous  contrast  of  colors  is  included  all  the  phenom- 
ena of  modification,  which  differently  colored  objects  seem  to  under- 
go in  their  physical  composition  and  in  the  height  of  tone  of  their  re- 
spective colors,  when  seen  simultaneously." 

This  is  a  contrast  that  is   produced  by  the  effect  that  a  color,  tone 
or  hue,  has  upon  another  color,  tone  or  hue.       It  is   subdivided    into 
Contrast  of  Tone, 
Contrast  of  Hue  and 
Contrast  of  Color. 

Contrast  Of  Tone.  This  contrast  is  easily  illustrated  by  taking 
two  strips  of  gray  paper,  of  different  intensities,  and  placing 
them  side  by  side.  The  effect  will  be  to  make  the  light  slip  appear 
lighter  than  it  really  is,  and  the  dark  slip  darker.  This  difference 
is  most  noticeable  along  the  line  of  contact,  and  the  effect  will  be  less 
apparent  as  the  surfaces  recede  from  this  line;  the  light  slip  becoming 
gradually  darker  in  appearance  and  the  dark  slip  lighter.  This  ap- 
parent difference  in  the  intensity  of  tone,  caused  by  contact  with  a 
tone  that  is  lighter  than  itself,  is  called  Contrast  of  Tone. 

''Contrast  of  tone  occurs  with  the  colors,  properly  so  called,  as 
well  as  with  gray." 

Contrast  Of  HllO.  To  see  the  eftect  caused  by  placing  different 
colors  or  hues  in  contrast,  cut  two  small  circles  of  red,  and  place  one 
upon  a  sheet  of  yellow  paper  and  the  other  upon  a  sheet  of  blue-green. 
The  one  upon  the  yellow  will  appear  bluer  or  more  violet  than  before, 
and  the  one  upon  the  blue-green  will  appear  yellower  than  its  actual 
color.  This  effect  is  called  Contrast  of  Hue. 

This  contrast  enters  into  all  combinations  of  colors,  as  a  color  al- 
ways borrows  a  little  from  the  color  adjacent  to  it.  In  this  way  both 
colors  are  influenced  to  some  extent,  and  the  aim  in  color  work  is  to 
combine  such  colors  as  will  benefit  rather  than  injure  one  another. 


Contrast  Of  Color.  The  combined  modification  in  tone  caused  by 
contrast  of  intensity  and  the  modification  of  the  hue  of  a  color,  caused 
by  contrast  with  another  color,  produces  Simultaneous  Contrast  of 
Color. 

Rood  gives  this  list  of  modifications;  it  is  slightly  different  from 
that  given  by  Chevreul. 

Pairs  of  Colors.  Change  due  to  Contrast. 

1.  Red  and  Orange j  The  Red  becomes  more  purplish. 

/  The  Orange  becomes  more  yellowish. 

2.  Red  and  Yellow . . . .  j  The  Red  becomes  more  purplish. 

\  The  Yellow  becomes  more  greenish. 

3.  Red  and  Blue  Green   j  The  Red  becomes  move  brilliant. 

I  The  Blue  Green  becomes  more  brilliant. 

4.  Red  and  Blue j  The  Red  becomes  more  orange-red. 

(  The  Blue  becomes  more  greenish. 

5.  Red  and  Violet S  The  Red  becomes  more  orange-red. 

(  The  Violet  becomes  more  bluish. 

6.  Orange  and  Yellow S  The  Orange  becomes  more  red-orange. 

(  TheYellow  becomes  more  greenish-yellow 

?.     Orange  and  Green (  The  Orange  becomes  more  red-orange. 

(  The  Green  becomes  more  bluish-green. 

8.  Orange  and  Cyan-blue,  j  The  Orange  becomes  more  brilliant. 

(Greenish  Blue.)  }  The  Cyan-blue  becomes  more  brilliant. 

9.  Orange  and  Violet (  The  Orange  becomes  more  yellowish. 

}  The  Violet  becomes  more  bluish. 

10.  Yellow  and  Green. .  ...  (  The  Yellow  becomes  more  orange-yellow. 

I  The  Green  becomes  more  bluish-green. 

11.  Yellow  and  Cyan-blue (The  Yellow  becomes/more  orange-yellow. 

I  The  Cyan-blue  becomes  more  blue. 

12.  Yellow  and  Ultramarine  Blue. .  /  The  Yellow  becomes  more  brilliant. 

\  The  Ult.-blue  becomes  more  brilliant. 

13.  Green  and  Blue. .  S  The  Green  becomes  more  yellowish-green. 

(  The  Blue  becomes  purplish. 

14.  Green  and  Violet . .  .  /  The  Green  becomes  more  yellowish-green 

'  t  The  Violet  becomes  more  purplish. 

15.  Greenish-yellow  and  Violet.        (  The  Greenish-yel.  becomes  more  brilliant. 

|  The  Violet-yel.  becomes  more  brilliant. 

16.  Blue  and  Violet  S  The  Blue  becomes  more  greenish. 

I  The  Violet  becomes  more  purplish. 
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Successive  Contrast. 

"The  successive  contrast  of colors  includes  all  the  phenomena  which 
are  observed  when  the  eyes,  having  looked  at  one  or  more  colored 
objects  for  a  certain  length  of  time,  perceive,  upon  turning  them 
away,  images  of  these  objects,  having  the  color  complementary  to 
that  which  belongs  to  each  of  them." 

If  we  look  steadily  at  any  color  for  a  time,  and  then  immediately 
look  at  something  white,  the  eye  will  perceive  the  contrasting  effect 
of  the  color  looked  at.  As  this  color  effect  succeeds  the  positive  im- 
pression, it  is  called  Successive  Contrast. 

Mixed  Contrast. 

"The  distinction  of  simultaneous  and  successive  contrast  renders  it 
easy  to  comprehend  the  phenomenon  which  we  call  mixed  contrast; 
because  it  results  from  the  fact  that  the  eye,  having  seen  for  a  time  a 
certain  color,  acquiring  an  aptitude  to  see  for  another  period  the 
complementary  of  that  color,  and  also  a  new  color  presented  to  it  by 
an  exterior  object;  the  sensation  then  perceived  is  that  which  results 
from  this  new  color  and  the  complementary  of  the  first." 

By  the  foregoing  it  will  be  seen  that  every  color  effect  is  modified, 
favorably  or  otherwise,  by  associating  other  colors  with  it.  Thus,  if 
black  and  blue  are  associated,  the  complementary  of  blue,  that  is, 
orange  yellow,  is  cast  upon  the  black,  which  gives  it  a  rusty  appear- 
ance. In  like  manner  the  complementary  of  the  color  looked  at,  is 
always  projected  upon  the  neighboring  surface,  and  affects  its  color 
more  or  less. 


Both  Successive  Contrast  and  Mixed  Contrast  are  but  variations  of 
Simultaneous  Contrast. 

Harmonious  effects  in  color  combinations  are  produced  in  various 
ways,  and  depend  not  only  upon  the  different  colors  that  aie  used  in 
the  combination,  but  also  upon  the  quantity  and  intensity  of  each 
color  used. 

For  the  purpose  of  elementary  instruction  Mr.  Henry  T.  Bailey 
has  placed  all  of  the  harmonies  under  the  following  divisions: 

Contrasted  Harmony. 

Dominant  Harmony. 

Complementary  Harmony. 

Analogous  Harmony. 

Perfected  Harmony. 

This  is,  however,  simply  an  arbitrary  classification,  and  is  useful 
only  so  far  as  it  helps  to  simplify  the  presentation   of  the  subject   to 

beginners. 

Contrasted  Harmony  is  an  agreeable  combination  of  any  color  or 
tone,  that  contrasts  with  white,  black,  gray,  gold  or  silver. 

Dominant  Harmony  is  an  agreeable  combination  of  colors  produced 
by  using  the  different  tones  of  one  color  scale. 

Complementary  Harmony  is  an  agreeable  combination  of  colors  pro- 
duced by  using  complementary  or  opposite  colors. 

Analogous  Harmony  is  an  agreeable  combination  of  colors  pro- 
duced by  using  those  colors  that  are  related  to  a  common  basal  color. 

Perfected  Harmony  is  an  agreeable  color  effect,  produced  by  using 
colors  in  such  proportions  that  their  admixture  will  produce,  or  ap- 
proximate white,  (gray). 
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HARMONY    OF    COLORS— Contrasted    Harmony. 


Before  beginning  the  study  of  the  harmony  of  colors,  the  various 
terms  used  in  teaching  color  should  be  reviewed,  and  the  pupils  be 
made  familiar  with  the  work  already  gone  over.  This  has  consisted 
chiefly  of  an  effort  to  teach  the  names  of  the  various  colors,  their  tints, 
shades  and  hues,  and  to  cultivate  habits  of  observing  colors  as  found 
in  nature  and  art,  and  to  develope  a  love  for  color. 

With  this  fundamental  training  the  pupil  is  supposed  to  be  ready 
to  undertake  the  study  of  the  harmonious  application  of  color  ;  to  do 
this  thoroughly,  however,  is  a  life  work  of  itself,  and  too  much  must 
not  be  expected  of  pupils  who  receive  only  a  few  brief  lessons, 
neither  must  the  pupil  be  led  to  think  that  this  subject  can  be  taught 
in  its  entirety  by  fixed  rules  and  good  examples  alone.  These  are 
useful  helps,  but  are  limited  in  their  application. 

Contrasted  Harmony. 

Definition.  Contrasted  harmony  is  an  agreeable  combination  of 
any  color  or  tone,  that  contrasts  with  white,  black,  gray,  gold  or 
silver. 

The  effect  of  these  upon  the  colors  with  which  they  are  combined, 
is  almost  neutral,  as  they  do  not  disturb  them  in  hue  or  tone  but 
slightly,  and  are  not  themselves  disturbed  by  associatiou  with  any  of 
the  colors.  They  may  therefore  be  safely  used  in  dress  or  decoration 
with  any  colors  without  fear  of  producing  a  discord. 

Borrowed  Effects.  Although  they  have  so  slight  a  disturbing 
effect  when  used  in  this  way,  they  still  exert  an  influence  over  the 
colors  with  which  they  are  combined  ;  if,  for  instance,  a  white  pat- 
tern is  distributed  over  a  colored  ground,  the  ground  color  will  bor- 
row from  the  white  and  appear  lighter  in  tone  ;  if  it  is  associated 
with  black  it  will  be  influenced  by  the  black  and  appear  darker.  By 
a  little  experimenting  it  will  be  seen  that  these  so-called  neutral  colors 
may  add  to  the  brilliancy,  but  may  also  diminish  the  intensity  of  a 
color. 

Size  Of  Tablets.  In  this  work  the  teacher  will  find  circles  or 
squares,  or  both  combined,  the  most  simple  forms  to  use  in  the  study 
of  the  harmony  of  colors.  If  these  are  cut  about  an  inch  in  diame 
ter,  when  not  more  than  four  are  to  be  used  in  a  row,  or  about  five- 
eights  or  one-half  an  inch  in  diameter  for  designs  requiring  more 
than  four  in  a  row,  the  desired  effect  can  be  secured  most  easily.  When 
these  circles  are  mounted  they  should  be  separated  by  intervals  of 
not  less  than  one-haif  their  diameter. 


Simplicity  in  Designs.  The  tendency  of  beginners  to  cut  their 
designs  in  too  many  small  parts,  and  to  use  too  many  colors,  must 
be  overcome  by  insisting  upon  simplicity  in  all  of  their  color  combi- 
nations. 

Suggestions  from  Chevreul,  Owen  Jones  and  others. 

White — i.  When  two  colors  do  not  look  well  together,  separate 
them  with  white. 

2.  White  heightens  the  tone  of  the  colors  with  which  it  is  placed 
in  contrast. 

3.  The  binary  association  in  the  order  of  the  greatest  beauty  is  as 
follows :  Light  blue  and  white,  rose  and  white,  deep  yellow  and 
white,  bright  green  and  white,  violet  and  white,   orange  and  white. 

4.  Colors  on  a  white  ground  appear  darker. 

5.  Ornaments  in  any  color  or  in  gold  may  be  used  on  white  or 
black  grounds  without  an  edging. 

Black — 1.  Black  never  produces  a  bad  effect  when  placed  be- 
tween two  harmonious  colors. 

2.  Black  does  not  associate  so  well  with  a  luminous  and  a  sombre 
color  as  it  does  with  two  luminous  colors. 

3.  The  lowering  of  the  tone  of  a  color  in  contact  with  black  is 
always  perceptible. 

4.  Black  grounds  suffer  when  opposed  to  colors  which  give  a 
luminous  complementary. 

5.  Colors  on  a  black  ground  appear  lighter. 

6.  Black  draperies,  lowering  the  tone  of  colors  with  which  they 
are  in  juxtaposition,  whiten  the  skin. 

Gray — 1.  All  the  primary  colors  gain  in  purity  and  brilliancy  by 
the  proximity  of  gray. 

2.  Gray  separates  colors  that  do  not  assort  well  together. 

3.  Gray  associates  more  favorably  than  black,  with  orange  and 
violet,   green  and  blue,  green  and  violet. 

4.  Although  gray  does  not  produce  a  bad  effect  with  two  lumi- 
nous colors,   yet  it  is  generally  inferior  to  black  and  to  white. 

Gold — 1.  When  ornaments  in  color  are  on  a  gold  ground,  the 
ornaments  should  be  separated  from  the  ground  by  an  edging  of  a 
darker  color. 

2.  Gold  ornaments  on  any  colored  ground  should  be  outlined 
with  black. 

Silver — Silver  is  cool  in  effect  when  used  with  colors,  and  does 
not  form  so  pleasing  a  combination  as  gold. 
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HARMONY   OF   COLORS 

Definition.      Dominant  Harmony  is  an  agreeable   combination  of 
colors  produced  by  using  different  tones  of  one  color. 
This  harmony  Chevreul  calls  the  Harmony  of  Scale. 


-Dominant  Harmony. 


Explanation.  Dominant  Harmony  includes  not  only  the  various 
tones  of  the  normal  colors  and  the  hues,  but  also  the  tones  of  gray 
and  of  all  other  color  effects,  but  the  mass  of  each  composition  must 
be  limited  to  the  tints  and  shades  of  but  one  color. 

The  strongest  tone  of  the  chosen  scale  is  the  dominant  color  of  the 
composition. 

Scales  Of  Tones.  Below  are  given  two  different  scales  of  tones, 
which  will  illustrate  the  principle  upon  which  this    harmony  is  based. 


Scale  of  Green. 


LIGHTER  GREEN.     (Tint  2.) 


LIGHT  GREEN.     (Tint  2.) 


GREEN. 


DARK   GREEN.     (Shade    I.) 


Any  of  the  tones  selected  from  the  scale  of  green  will  harmonize 
with  each  other,  and  any  of  the  tones  selected  from  the  scale  of  vio- 
let red  will  harmonize  with  each  other;  the  same  with  the  other  nor- 
mal colors,  and  the  different  hues  and  grays. 

Choice  Of  Tones.  It  must  not,  however,  be  inferred  that  any  two 
tones  of  a  color  will  harmonize  equally  well,  neither  must  it  be  sup- 
posed that  the  chosen  tones  may  always  be  used  in  equal  quantities, 
or  without  regard  to  the  place  they  are  to  occupy  in  the  color  scheme. 
These  considerations  are  often  of  as  much  importance  as  the  selec- 
tion of  the  colors  or  of  the  design  itself. 

As  a  general  rule,  the  greater  difference  there  is  in  the  depth  of 
tone,  or  in  the  intensity  of  the  colors  used,  the  less  of  the  darker 
tones  or  of  the  intense  colors  should  be  used. 


DARKER  GREEN.     (Shade  2.) 


Seal 

e  of  Violet  Red. 

LIGHTER 

VIOLET  RED 

(Tint 

2.) 

• 

LIGHT 

VIOLET  RED. 

(Tint 

•) 

VIOLET  RED. 

DARK  VIOLET  RED. 

Shade 

1.) 

DARKER  VIOLET  RED.     (Shade  2. 
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1,  and  R.  S.  1.) 


S.  2.) 
S.  1.) 


Analogous  and  Contrasting  Tones.  The  colors  that  are  some- 
what alike  in  hue  are  called  analogous  colors,  and  the  tones  of  a 
color  that  are  near  together  in  the  scale  are  called  analogous  tones; 
those  that  are  far  enough  apart  in  the  scale  to  contrast  with  each 
other  are  called  contrasting  tones.  The  tones  that  are  near  to- 
gether in  the  scale,  that  is,  the  analogous  tones,  are  most  easily  har- 
monized, and  produce  a  softer  effect  than  those  that  are  so  far  apart 
as  to  produce  a  contrast  of  intensity. 

Combinations.     The  following  are  some  of  the    simple  combina- 
tions of  Dominant  Harmony  in  two  tones  : 
Red. 

1.  Red  and  Darker  Red  Shade.     (R.  and  R.  S.  2.) 

2.  Darker  Red  Tint  and  Lighter  Red  Shade.     (R.  T. 
Orange. 

3.  Orange  and  Darker  Orange  Shade.     (0.  and  0.  S.  2.) 

4.  Darker  Orange  Tint  and  Darker  Orange  Shade.     (0.  T.  1,  and  0. 

5.  Lighter  Orange  Tint  and  Lighter  Orange  Shade.  (0.  T.  2,  and  0. 

Yellow. 

6.  Yellow  and  Lighter  Yellow  Shade.     (Y.  and  Y.  S.  1.) 

7.  Darker  Yellow  Tint  aud  Lighter  Yellow  Shade.    (Y.  T.  1,  and  Y.  S.  1.) 

8.  Darker  Yellow  Shade  and  Lighter  Yellow  Tint.  (Y.  S.  2,  and  Y.  T.  2.) 
Green. 

9.  Green  and  Darker  Green  Tint.     (G.  and  G.  T. 

10.  Lighter  Green  Tint  and  Darker  Green  Shade. 

11.  Lighter  Green  Tint  aud  Lighter  Green  Shade. 

Blue. 

12.  Blue  and  Lighter  Blue  Tint.     (B.  and  B.  T. 

13.  Darker  Blue  Tint  and  Darker  Blue  Shade. 

14.  Lighter  Blue  Shade  and  Lighter  Blue  Tint. 

Violet. 

15.  Violet  and  Darker  Violet  Shade.     (V.  T.  1,  and  V.  T.  2.) 

16.  Darker  Violet  Tint  and  Lighter  Violet  Shade.     (V.  T.  1,  and   V.  T.  1.) 

17.  Lighter  Violet  Shade  and  Lighter  Violet  Tint.     (V.  S.  1,  and  V.  T.  2.) 
There  are  a    number  of  pleasing   combinations   that  the   different 

scales  of  tones  of  the  hues  will  produce,  the    following   are  a    few  of 
the  many  that  may  be  made  with  two  tones  : 

18.  Violet  Red  and  Darker  Violet  Red  Tint.     (V.  R.  and  V.  R.  T.  1.) 

19.  Lighter  Violet  Red  Tint  and  Darker  Violet  Red   Shade.      (V.  R.  T.    2 
and  V.  R.  S.  2  ) 

20.  Darker  Violet  Red  Tint  and  Darker  Violet   Red  Shade.      (V.  R.  T.  1, 
and  V.  R.  S.  2. 

21.  Green  Blue  and  Lighter  Green  Blue  Tint.     (G.  B.  and  G.  B.  T.  2.) 

22.  Lighter  Green  Blue  Tint  and  Lighter  Green  Blue  Shade.      (G.  B.  T.  2, 
andG.  B.  S.   1.) 


1.) 

(G.  T.  2,  and  G.  S.  2.) 
(G.  T.  -2,  and  G.  S.  1.) 


2.) 

(B.  T.  1,  and  B.  S.  2.) 
(B.  S.  1,  and  B.  T.  2.) 


23.  Darker  Green  Blue  Shade  and  Darker  Green   Blue   Tint.     (G.  B.  S.  2, 
and  G.  B.  T.  1.) 

24.  Blue  Violet  and  Darker  Blue  Violet  Tint.     (B.  V.  and  B.  V.  T.  1.) 

25.  Lighter  Blue  Violet  Shade  and  Lighter  Blue  Violet  Tint.      (B.  V.  S.  1, 
andB.  V.  T.  2.) 

26.  Darker  Blue  Violet  Shade  and  Lighter  Blue   Violet  Tint.      (B.  V.  S.  2, 
and  B.  V.  T.  2.) 

The  following  combinations  in  three  tones  will    be  found    pleasing 
in  effect  : 

27.  Red,  R.  T.  2.,  R.  S.  2.,   R.  T.  2.,  R.,  R.  T.  2.,  R.  S.  2.,  R.  T.  2.,  R. 

28.  R.  T.  2.,  R,  R.  S.  1  ,  R.,   R.  T.  5..  R.  R.  S.  1.,  R..   R.  T.  2. 

29.  Orange,   0.  T.  1.,  0.  S.  2.,  0.  T.  1.,  0.,  0.  T.  1.,  0.  S.  2..  0.  T.  1.,  0. 

30.  0.  S.  1.,  0.  S.  2.,  0.,  0.  S.  2.,  0.  S.    1.,  0.   S.   2.,    0.,  0.    S.    2.,  0. 
S.  1. 

31.  Yellow,  Y.  T.  2.,   Y.  S.  2.,  Y.  T.   3.,   Y  ,  Y.  T.   2.,  Y.  S.  2., 
Y. 

32.  Y.  T.  2.,  Y.  T.  1.,  Y.,  Y.  T.  1„  Y.  T.  2.,  Y.  T.  1. 
T.  2. 

33.  Green,  G.  T.  2.,  G.  S.  2.,    G.  T.  2.,  G.,    G.  T.  2.,  G. 
G. 

34.  G.  T.  2.,  G.,  G.  S.  2.,  G.,  G.  T.  2  ,  G.,  G-  S.  2.,  G.,  G.  T.  2. 

35.  Blue,  B.  T.  2.,  B.  S.  2.,  B.  T.  2.,  B.,   B.  T.  2.,  B.  S.  2.,  B.  T.  2. 

36.  B.  T.  2.,   B.  T.  1.,    B.,  B.  T.   1.,    B.  T.  2„  B.    T.  1.,  B.,  B.  T.  1. 
T.  2. 

37.  Violet,  V.  T.  2.,  V  S.  2.,    V.  T.  2.,  V.,  V.  T.  2.,  V.  S.  2.,    V.  T.  2., 
V. 

38.  V.  T.  2.,  V  T.  1.,  V,  V.  T.  1.,  V.  T.  2.,  V.  T.  1.,  N.,    V.  T.  1.,  V. 

When,  as  in  these  cases,  more  than  two  tones  or  two  colors  are  used, 
the  circles  should  not  be  much  more  than  half  an  inch  in  diameter, 
and  they  should  be  at  least  half  a  diameter  apart. 

If  these  are  arranged  nine  in  a  row,  those  at  the  two  ends  will  be 
alike  in  tone,  which  will  give  the  row  a  balanced  effect.  The  initials 
of  the  colors  are  given  in  the  order  in  which  they  should  be  arranged. 

Many  of  the  harmonies  that  are  produced  by  uniting  the  different 
tones  of  the  same  color  are  weak  and  wanting  in  effect,  unless  they 
are  enlivened  with  touches  of  other  harmonious  colors.  Those  of  a 
complementary  contrast  are  usually  the  most  satisfactory  for  this  pur- 
pose. The  introduction  or  these  enlivening  touches  of  color  is  al- 
lowable in  all  compositions  of  color  work,  as  is  also  the  use  of  the 
neutral  colors,   white,  black,  gray,  gold  and  silver. 


Y.  T.  2., 
Y,  Y.  T.  1.,  Y. 
S.  2.,    G.  T.  2., 


B. 
B. 
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HARMONY    OF    COLORS— Complementary   Harmony. 


Definition.  Complementary  harmony  is  an  agreeable  com- 
bination of  colors  produced  by  using  complementary  or  opposite 
colors. 

Explanation.  Any  two  colors,  which  by  their  union  produce, 
or  closely  approximate  white  (gray),   are  called  complementary. 

It  is  easily  shown  by  the  aid  of  a  prism,  that  pure  light,  that  is, 
white  sunlight,  may  be  separated  into  the  colors  of  the  solar  spec- 
trum, viz  :  into  red,  orange,  yellow,  green,  blue,  and  violet,  and 
it  is  generally  understood  that  these  colors  are  the  elements  of  which 
white  light  is  composed  The  absence  then,  of  one  or  more  of  these 
colors  deprives  the  light  of  its  whiteness.  It  is  therefore  quite  evi- 
dent that  for  every  color,  there  must  be  some  other  color  or  colors 
which,  if  added  to  it,  will  produce  white.  The  color  that  is  wanting 
in  a  given  color  in  order  ro  restore  it  to  pure  whiteness,  is  its  com- 
plement, and  is  therefore  called  its  complementary  color . 

If  we  take  all  the  colors  of  the  solar  spectrum  and  separate  them  in 
any  way  into  two  divisions,  the  combined  colors  of  one  division  will 
be  complementary  to  the  combined  colors  of  the  other  division. 

For  convenience  the  various  colors  are  often  arranged  in  a  circle 
in  their  due  proportions,  or  with  their  due  intervals,  as  shown  below; 
the  complementary  color  is  then  directly  opposite  the  given  color, 
and  it  is  for  this  reason  often  called  its  opposite  color. 


0~®  0 


Complementary  Contrasts. 


By  this  illustration  it  will  be  seen  that  red  is  the  opposite  or  com- 
plementary color  of  blue  green,  and  that  blue  green  is  the  comple- 
mentary color  of  red  ;  this  is  the  same  in  every  case,  the  two  colors 
that  will  produce  white  when  mingled,  are  complementary,  one  of 
the  other. 

These  are  also  called  contrasting  colors,  because  they  are  just  the 
opposite  of  one  another  in  effect. 

They  are  sometimes  spoken  of  as  accidental  colors,  because,  after 
the  eye  has  become  fatigued  by  looking  at  a  given  color,  and  is  then 
turned  to  a  sheet  of  white  paper  or  other  white  surface,  a  colored  spot 
is  seen  that  is  the  exact  opposite  or  complement  of  the  color  looked 
at. 

While  there  is  but  one    complementary  color   for  each  definite  de- 
gree of  intensity,  and  for  each  definite  hue,  there  are   so  many  possi- 
ble variations  of  each  color,  and  as  each   has  a  complementary  color 
of  its  own,  the  number  of  complementaries  of  a  color    is   almost  un 
limited. 

It  must  not  be  inferred  that  the  complementary  of  a  color  is  always 
a  satisfactory  harmony  with  it.  Our  best  colorists  avoid  some  of 
these  combinations,  because  of  the  unsatisfactory  effect  they  produce 
when  used  together.  Neither  do  the  best  complementary  harmonies 
depend  upon  the  use  of  the  complementaries  in  the  proportions  re- 
quired to  produce  white.  A  tint  of  a  color,  with  a  shade  of  its  com- 
plementary, is  often  more  pleasing  in  effect  than  when  they  are  used 
in  their  full  intensities. 

Black,  white,  gray,  gold,  and  silver,  may  be  used  with  any  of 
these  harmonies,  but  gold  and  silver  must  be  used  with  care  and  dis- 
cretion, as  they  are  likely  to  make  elementary  designs  look  gaudy. 

An  edging  of  some  sort  is,  however,  indispensable  in  many  com- 
binations of  colors  in  order  to  prevent  a  borrowing  or  a  swimming 
effect,  and  to  preserve  the  true  hue  and  tone  of  the  associated  colors, 
for,  as  Wilkinson  says  :  "The  great  point  in  ornamenting  with 
colors  is  to  keep  them  distinct,  and  to  seek  effect,  not  confusion,  from 
their  combinations." 


<p 


<& 

£• 


(!) 
g 


\ 

^ 

bd 

& 
& 

^ 

% 

z 

& 

Q 

CD 

Q 

& 
^ 

>-i 

cd 

* 

CD 

t 

B 

■*■&■ 


>K 


Complementary  Contrasts, 


wzm 


■■■■■■■■■^■HHII^^I 


**°~* 


47 


When  the  various  colors  and  their  hues  are  arranged  in  a  circle, 
as  shown  on  the  preceding  page,  the  pairs  of  complementary  colors 
are  those  opposite  each  other,  and  if  the  colors  used  are  to  be  com- 
plementaries, they  must  in  every  case  be  those  that  are  directly  op- 
posite each  other  in  the  circle  of  complementary  contrast.  There 
are,  however,  some  very  pleasing  color  effects  produced  by  selecting 
colors  that  are  found  nearer  together  than  this.  In  Analogous  Har- 
mony, for  instance,  the  colors  are  closely  related  in  hue  and  are  con- 
sequently very  near  together  in  the  color  circle,  but  just  as  soon  as  the 
limit  of  Analogous  Harmony  is  passed,  scarcely  any  of  the  possible 
combinations  are  satisfactory  until  the  hues  of  the  complementary 
colors  are  reached,  when  the  beauty  and  intensity  of  the  opposed 
colors  are  increased  by  contrast.  When  pale  and  dark  colors  that 
are  not  complementary  to  each  other  are  used  together,  both  colors 
are  usually  affected  in  two  ways  ;  in  the  first  place  the  pale  colors  ap- 
pear paler,  and  the  dark  colors  appear  darker  by  the  contrast  ;  and 
secondly,  both  of  the  colors  are  influenced  in  hue  by  simultaneous 
contrast,  as  shown  in  the  table  of  modifications  given  on  page  41. 

In  teaching  the  harmony  of  colors  it  is  advisable  to  emphasize  in 
every  possible  way  the  influence  of  simultaneous  contrast,  as  it  enters 
so  largely  into  every  combination  of  colors,  and  it  is  an  easy  matter  to 
injure  two  colors  that  are  both  beautiful  in  themselves,  by  putting 
them  together  in  color  arrangements  where  they  mutually  borrow 
from  each  other  to  the  injury  of  both.  The  influence  of  association 
of  such  colors  is  just  the  same  as  looking  at  a  color  through  a  very 
faintly  colored  glass  that  is  of  the  complementary  of  the  associated 
color.  Thus,  if  blue-green  and  red  are  used  together,  the  comple- 
mentary of  blue-green  is  red,  and  if  we  look  at  red  through  red  glass, 
the  red  appears  more  intense  in  color  and  is  thus  improved;  and  the 
complementary  of  red  is  blue-green,  and  this  color  seen  through  blue- 
green  glass  is  also  intensified  in  tone,  so  that  both  are  improved  by 
the  association.  This  is  what  is  understood  by  simultaneous  contrast, 
the  effect  of  which  is  to  improve  all  complementary  contrasting 
colors. 


Contrasting  Colors. 

The  following  list  of  contrasting  colors  gives  the   complementaries 
of  the  six  spectral  colors  and  of  two  of  the  hues  of  each  color. 

Red. 

1.  Violet  Red  and  Green, 

2.  Red  and  Blue  Green. 

3.  Orange  Red  and  Blue  Green. 

Orange. 

4.  Red  Orange  and  Blue  Green, 

5.  Orange  and  Blue  Green, 

6.  Yellow  Orange  and  Green  Blue. 

Yellow. 

7.  Orange  Yellow  and  Green  Blue, 

8.  Yellow  and  Violet  Blue, 

9.  Green  Yellow  and  Violet. 

Green. 

10      Yellow  Green  and  Red  Violet, 

1 1 .  Green  and  Violet  Red, 

12.  Blue  Green  and  Red. 

Blue. 

13.  Green  Blue  and  Yellow  Orange, 

14.  Blue  and  Yellow, 

15.  Violet  Blue  and  Green  Yellow. 

Violet. 

16.  Blue  Violet  and  Green  Yellow, 

17.  Violet  and  Green  Yellow, 

.     18.     Red  Violet  and  Yellow  Green, 

In  the  colors,  Red,  Orange  Red,  Red  Orange  and  Orange,  all  of 
which  are  shown  as  having  Blue  Green  for  complementaries,  the  hue 
of  the  Blue  Green  will  vary  towards  Green  Blue  as  the  hues  approach 
the  Orange.  In  the  same  way  the  different  Green  Yellows  will  vary 
towards  Green  as  their  complementaries  become  warmer  in  hue. 
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HARMONY    OF    COLORS— Analogous  Harmony. 


"  Forbid  two  hostile  colors  close  to  meet, 
But  win  with  middle  tints  their  union  sweet." 

Definition.  Analogous  harmony  is  an  agreeable  combination  of 
colors  produced  by  using  those  colors  that  are  related  to  a  common 
basal  color. 

Explanation.  By  analogous  colors  are  understood  those  colors 
that  are  closely  similar,  but  that  differ  slightly  in  hue  or  tone  ;  thus 
the  different  tones  of  a  scale  of  tones  of  any  color,  are  analogous,  as 
are  also  the  different  tones  of  the  hues  of  that  color. 

This  harmony  is  nearly  equivalent  to  Chevreul's  Harmony  of 
Hues. 

The  colors  used  in  this  harmony  may  vary  in  hue  and  tone  to  any 
degree  that  does  not  carry  them  into  another  color  family. 

Below  are  given  the  Normal  Blue  and  its  analogous  colors.  See 
also  the  scale  of  Green  on  page  8. 

Scale  of  Green  Blue.    Scale  of  Blue. 

Lighter  Blue, 
Light  Blue, 
Blue, 

Dark  Blue, 
Darker  Blue. 


Lighter  Green  Blue, 
Light  Green  Blue, 
Green  Blue, 
Dark  Green  Blue, 
Darker  Green  Blue. 


Scale  of  Violet  Blue. 

Lighter  Violet  Blue, 
Light  Violet  Blue, 
Violet  Blue, 
Dark  Violet  Blue, 
Darker  Violet  Blue. 


Scale  of  Hues  and  Tones  of  Blue. 

AH  of  the  tones  of  analogous  scales  do  not  combine  equally  well  ; 
some  combinations  are  very  pleasing  in  effect,  some  need  a  third  or 
a  neutral  color  to  make  them  harmonize  satisfactorily,  and  some  of 
the  combinations  that  may  be  made  with  analogous  hues  are  harsh 
and  discordant.  So  it  is  not  safe  to  combine  analogous  colors  atran- 
dom,  with  the  thought  that  they  must  combine  well  because  they  are 
analogous.  As  a  general  thing  a  contrast  of  tone,  that  is,  the  tints 
of  one  of  the  scales  of  tones  or  hues  of  color,  and  the  shades  of  one 
of  its  analogous  scales,  combine  better  than  do  the  tints  when  used 
alone. 


Chevreul,  in  his  Harmony  and  Contrast  of  Colors,  divides  har- 
monies of  analogous  colors  into  three  divisions,  viz  : 

i.  "The  Harmony  of  scale,  produced  by  the  simultaneous  view 
of  different  tones  of  a  color  scale,   more  or  less  approximating." 

2.  "The  Harmony  of  hues,  produced  by  the  simultaneous  view 
of  tones  of  the  same  height,  or  nearly  so,  belonging  to  scales  more  or 
less  approximating." 

3.  "The  Harmony  of  a  dominant  colored  light,  produced  by  the 
simultaneous  view  of  different  colors  assorted  conformably  to  the  law 
of  contrast,  but  one  of  them  predominating,  as  would  result  from 
seeing  these  colors  through  a  slightly  stained  glass." 

The  following  are  some  of  the  satisfactory  combinations  in  two 
and  three  tones  : 


Red. 
1. 

2. 


5. 

6. 

7. 


Lighter  Orange  Red  Shade  and  Darker  Red  Shade.     (0.  R.  S.  1,  and  R. 

S.  2  ) 

Lighter  Orange  Red  Tint  and  Lighter  Red  Shade.     (0.  R.  T.  1,  and  R. 

S.  1.) 

Darker  Violet  Red  Shade  and  Lighter  Violet  Red  Tint.      (V.  R.  S.  2, 

and  V.  R.  T.  1) 

Lighter  Red  Tint  and  Darker  Orange   Red  Tint.     (R.  T.  2,  and  0.  R. 

T.  1.) 

Lighter  Red  Shade  and  Lighter  Orange  Red  Tint.     (R.  S.  1,  and  0. 

R.  T.  2.) 

0.  R.  T.  2,  0.  R.  S.  1,  R.  S.  2,  0.  R.  S.  1,  0,  R.  T.  2. 

R  S.  2,  0  R.  2,  R. ;  0.  R.  T.  2,  R.  S.  2. 


Orange. 

8.     Lighter  Orange  Shade  and  Darker  Yellow  Orange  Tint.     (0.    S.  2,  and 
Y.  0.  T.  1.) 

Darker  Red  Orange  Tint  and  Lighter  Orange  Tint.     (R.  0.    T.  1,  and 
0.  T.  2.) 

Darker  Red  Orange  Shade  and  Darker  Orange  Tint.     (R.  0.  S.  2,  and 
0.  T.  1.) 


9. 


10. 
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11.  Darker  Yellow  Orange  Shade  and  Darker  Yellow  Orange  Tint.     (Y.  0. 
S.  2,  and  Y.  0.  T.  1.) 

12.  Darker  Red  Orange  Shade   and   Yellow   Orange.     (R.  O.  S.  2,  and  Y. 
0.) 

13.  Lighter  Orange  Tint  and  Lighter  Red  Orange  Shade.     (Y.   0.    T.  2, 
and  R.  0.  S.  1.) 

Yellow. 

14.  Lighter  Yellow  Shade  and  Darker  Yellow  Tint.    (Y.  S.  1,  and  Y.  T.  1,) 

15.  Lighter  Yellow  Tint  and  Darker  Orange  Yellow  Shade.      (Y.  T.  2,  and 
0.  Y.  S.  2.) 

16.  Green  Yellow  and  Yellow.     (G.  Y.  and  Y.) 

17.  Lighter  Yellow  Tint  and  Lighter   Green  Yellow   Shade.     (Y.  T.  2,  and 
G.  Y.  S.  1.) 

18.  Darker  Green  Yellow  Shade  and  Lighter  Orange  Yellow   Tint.     (G.  Y. 
S.  2,  and  0.  Y.  T-  2.) 

19.  Lighter  Green  Yellow  Tint  and  Darker  Green  Yellow  Shade.     (G.  Y.  T. 
2,  and  G.  Y.  S.  2.) 

20.  Y.  S.  2,  G.  Y.  T.  2,  Y. ;  G.  Y.  T.  2,  Y.  S.  2. 

21.  0.  Y.  S.  1,  Y.  T.  1,  G.  Y.  S.  2;  Y.  T.  1,  0.  Y.  S.  1.) 

Green. 

22.  Darker  Blue  Green  Shade  and  Lighter  Green  Blue   Tint.     (B.  G.  S.    2, 
and  G.  T.  2.) 

23.  Darker  Blue  Green  Tint  and  Lighter   Blue  Green  Shade.     (B.  G.  T.  1, 
andB.  G.  S.  1.) 

24.  Lighter  Blue  Green  Shade  and  Lighter  Yellow  Green  Tint.    (B.  G.  S.  1, 
and  Y.  G.  T.  2.) 

25.  Darker  Yellow  Green  Tint  and  Darker  Green  Shade.     (Y.  G.  T.  1,  and 
G.  S.  2. ) 


26.  Lighter  Green  Shade  and  Yellow  Green.     (G.  S.  1,  and  Y.  G.) 

27.  Lighter  Yellow  Green  Tint  and  Blue  Green.     (Y.  G.  T.  2,  and  B.  G.) 

28.  G.  T.  1,  G.  T.  2,  B.  G.  S.  2;  Y.  G.  T.  2,  G.  T.  1. 

29.  G.  T.  2,  Y.  G.,  B.  G.  S.  1;  Y.  G.,  G.  T.  2. 

Blue. 

30.  Lighter  Green  Blue  Tint  and  Darker  Violet  Blue  Shade.      (G.  B.  T.  2, 
and  V.  B.  S.  2.) 

31.  Darker  Green  Blue  Shade  and  Lighter  Blue  Tint.      (G.  B.  S.  2,  and  B. 
T.  2.) 

32.  Lighter  Blue  Shade  and  Darker  Blue  Tint.     (B.  S.  1,  and  B.  T.  ].) 

33.  Darker  Blue  Shade  and  Lighter  Violet  Blue  Tint.     (B.  S.  2,  and  V.  B 
T.  2.) 

Violet. 

34.  Darker  Violet  Tint  and  Lighter  Red  Violet  Shade.      (V.  T.  1     and  R 
V.  S.  1.) 

35.  Darker  Violet  Shade  and  Lighter  Blue  Violet  Tint.    (V.   S.    2    andB 
V.  T.  1.) 

36.  Lighter  Violet  Tint  and  Darker  Red    Violet  Shade.     (V.  T.  2    and  R. 

V.  S.  2.) 

37.  Violet  and  Darker  Red  Violet  Tint.     (V.  and  R.  V.  T.  1.) 

3S.     Lighter  Blue  Violet  Tint  and  Darker  Blue  Violet  Shade.      (B.  V.  T.  2, 
andB.  V.  S.  2.) 

39.  Darker  Violet  Shade  and  Darker  Blue  Violet  Tint.      (V.  S.  2,  and   B. 
V.  T.  1.) 

40.  V.,  B.  V.  T.  2,  R.  V.  S.  2;  B.  V.  T.  2,  V. 

41.  R.  V.  R.  V.  T.  1,  B.  V.  S.  2;  R.  V.  T.  1,  R.  V. 
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HARMONY    OF    COLORS— Perfected  Harmony. 


Definition.  Perfected  Harmony  is  an  agreeable  color  effect,  pro- 
duced  by  using  colors  in  such  proportions  that  their  admixture  will 
produce,  or  approximate,  white  (gray). 

Explanation.  This  is  nearly  equivalent  to  ChevreuPs  Harmony 
of  Contrasting  Colors. 

Perfected  Harmony  may  be  produced  by  using  the  required  colors 
in  about  the  proportions  given  in  the  following  list,  or  it  may  consist  of 
the  different  tones  of  two  analogous  scales  that  are  complementary  to 
each  other.  It  may  also  be  produced  by  using  two  or  more  analogous 
colors  with  but  one  color  that  is  complementary  to  their  general  effect. 

Rood  calls  this  harmony  an  optical  balance,  and  he  says,  concerning 
it,  "It  has  been  a  common  opinion  among  English  writers  on  color, 
that  the  best  result  is  attained  by  arranging  the  relative  areas  of  the 
colors  in  a  chromatic  composition  in  such  a  way  that  a  neutral  gray 
would  result  if  they  were  mixed  together.  It  is  quite  true  that,  if  the 
colors  were  portioned  out  in  this  manner,  there  would  be  a  balance 
in  an  optical  sense,  though  how  far  balance  in  an  aesthetic  sense 
would  be  attained  is  quite  another  question." 

Almost  every  piece  of  color  work  gives  the  impression  of  some  one 
color  ;  it  may  have  a  slight  quantity  of  another  color  mixed  with  it,  as 
of  blue  with  a  little  green  added  to  it,  which  would  make  the  color 
green  blue;  this,  with  blue  or  violet  blue,  would  make  the  key  color 
blue;  the  complementary  of  green  blue  is  orange,  and  of  blue,  orange 
yellow,  so  that  in  this  combination  the  colors  to  be  added  to  produce 
perfected  harmony  will  be  a  little  of  both  of  these  colors,  or  a  color 
between  the  two.  Bradley,  in  his  little  color  scheme  says,  "By  per- 
fected harmonies  we  mean  those  in  which  analogous  colors  are  com- 
bined with  the  complementary  of  the  key  color,  as  yellow  green 
tint,  green  blue  shade  with  violet  red.  All  those  in  which  the  effect 
of  one  analogous  harmony  is  complementary  to  the  effect  of  ano- 
ther." 


Combinations.  The  colors  as  assorted  in  the  list  below,  when 
used  in  the  proportions  given,  will  produce  Perfected  Harmonies. 
The  different  tones  of  one  color  of  each  line,  with  the  right  hue  or 
tone  of  the  other  color  of  the  same  line,  will  also  produce  this  har- 
mony. 

Red. 

1.  Violet  Red  and  Green.  (V.  It.  70,  and  G.  30,  or  V.  29,  R.  38,  and  G. 
33.) 

2.  Red  and  Blue  Green.     (R.  47,  B.  19,  G.  34.) 

3.  Orange  Red,  Blue  and  Green.     (0.  R.  34,  B.  27,  G.  39.) 

Orange. 

4.  Red  Orange,  Blue  and  Green.     (R.  0.  24,  B.  34,  G.  42.) 

5.  Orange,  Green  and  Blue,     (0.  23,   G.  41,  B.  36.) 

6.  Yellow  Orange,  Blue  and  Green.     (Y.  0.  28,  B.  38,  G.  34.) 

Yellow. 

7.  Orange  Yellow,  Yellow  and  Blue.     (0.  Y.  21.  Y.  11,  G.  30,  B.  38.) 

8.  Yellow,  Violet  and  Blue.     (Y.  46,  V.  13,  B.  41. 

9.  Green  Yellow,  and  Violet.     (G.  Y.  39,  V.  61,) 

Green. 

10.  Yellow  Green,  Violet  and  Red.     (Y.  G.  30,  V.  40,   R.  30.) 

11.  Green,  Violet  and  Red.     (G.  32,  V.  28,  R.  40.) 

12.  Blue  Green  and  Red.     (B.  18,  G.  31,  R.  51.) 

Blue. 

13.  Green  Blue  and  Orange.     (G.  B.  75,  0.  25.) 

14.  Blue,  Orange,  Yellow  and  Green.     (B.  44,  0.  10,  Y.  21,  G.  25.) 

15.  Violet  Blue,  Yellow  and  Green.     (V.  B.  50,  Y.  30,  G.  20. 

Violet. 

16.  Blue  Violet,  Yellow  and  Green.     (B.   V.  50,  Y.  28,  G.  22.) 

17.  Violet,  Green  and  Yellow.     (V.  52.  G.  26,  Y.  22.) 

18.  Red  Violet,  Green  and  Yellow.     (R.  V.  58,  G.  31,  Y.  11.) 

As  each  of  these  combinations  produce  white,  (gray)  when  min- 
gled, they  are,  theoretically  perfect  harmonies,  still  for  actual  use 
there  is  scarcely  one  of  them  that  will  produce  a  satisfactory  effect 
without  the  addition  of  one  or  more  of  the  neutral  colors,  or  touches 
of  color  not  given  in  the  combinations.  These  additional  effects 
are,   however,  allowable  in  any  of  the  harmonies. 
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SUGGESTIONS  FOR  ILLUSTRATING  THE  HARMONIES  OF  COLORS 


To  study  the  harmonies  of  colors  with  any  degree  of  thoroughness, 
it  will  be  necessary  for  the  pupils  to  use  the  various  colors  in  harmon- 
ious combinations,  and  to  make  enough  designs  in  colors  to  impress 
the  principles  of  each  harmony. 

These  combinations  are  most  easily  made  by  using  round  or  square 
tablets,  as  suggested  on  page  43.  The  most  simple  arrangements 
being  in  rows,  as  shown  in  figure  1  below,  and  in  figures  1  to  5  inclu- 
sive on  the  following  page. 


Fig.  1. 
These  rows  may  be  made  into  border  designs  by  mounting  narrow 
strips  of  colored  paper  on  each  side  of  the   tablets  ;    or   one    of  the 

neutral  colors,  black, 
white,  gray,  gold  or 
silver  may  be  used  for  a 
margin,  or  even  pen- 
ciled or  inked  lines 
drawn  on  each  side  of 
the  row  of  tablets,  will 
give  the  effect  of  a 
border. 

If  preferred,  a  surface 
design  may  be  made  as 
shown  in  figure  2,  on 
this  page,  and  in  figure 
T6,  on  the  following 
page. 


ures 

the 
the 


Any  of  the  tablet  forms  previously  given,  or  other  simple  fig 
may  be  used  for  the  element  of  the  design. 

In  combinations  of  this  sort  the  ground  color  may  be  one  of 
selected  colors  of  the  combination,  preferably  the  lighter,  and 
other  color  or  colors  may  be  mounted  upon  it  as  a  design. 

Simple  radiating  designs  com- 
posed of  two  or  more  colors  may 
also  be  used  effectively  to  illustrate 
the  harmonious  combinations  of 
colors.  The  circular  tablets  are, 
however,  the  most  easily  handled, 
and  although  they  are  not  so 
pleasing  in  effect  as  many  of  the 
designs  of  more  difficult  construc- 
tion, their  use  entirely  avoids  the 
general  fault  of  beginners  in  design- 
ing, of  over  elaboration. 

Fig.  3. 


The    combinations  given  on  the  following  page   are   not   intended 
to    indicate  the  size  of  the   designs,    but   simply   some   varieties  of 

arrangement.  The  designs 
made  from  these  suggestions 
should  be  much  larger  than  is 
shown  in  the  illustrations,  and 
all  the  designs  in  color  should 
be  given  plenty  of  space  upon 
the  page  upon  which  they  are 
mounted,  so  that  there  may  be 
no  interference  with  the  intended 
effect  by  the  close  proximity  of 
other  colors.  One  design  upon 
a  page  is  usually  more  effective 
Fig.  4.  than  are  a  number  of  associated 

designs,  unless  all  of  the  colors  used  upon  the  page  are  in  harmony. 
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COMBINATIONS  FOR  ILLUSTRATING  THE  HARMONIES  OF  COLORS. 
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Aids  in  Teaching  Color. 

PrisWt  A  small  glass  prism  is  useful  in  showing  that  sunlight  is 
composed  of,  and  may  be  separated  into  the  Normal  or  Spectrum 
colors.     Such  a  prism  may  be  bought    for  a  few   cents. 

Colored  CrayOllS.  For  purposes  of  illustation  of  the  color  work 
upon  the  blackboard,  colored  crayons  are  almost  indispensable.  The 
best  grade  of  these  crayons  are  bright  enough  in  color  to  give  a  good 
suggestion  of  the  effect  desired. 

The  different  hues  are  most  easily  produced  by  mixing  the  colors 
upon  the  blackboard.  This  is  done  by  putting  on  the  lighter  color 
first,  then  rubbing  the  darker  color  into  it  until  the  desired  effect  is 
secured. 

Most  of  the  blackboard  work  of  this  sort  can  be  done  best  and 
most  readily  with  a  piece  of  crayon  about  half  an  inch  in  length,  and 
the  work  done  with  the  side  of  the  crayon. 

Charts.  A  few  large  charts  made  of  heavy  cardboard  may  be  had 
with  but  little  trouble  or  expense.  They  will  not  only  add  interest 
to  the  explanations,  but  will  help  in  impressing  the  various  features 
of  the  work. 

These  charts  are  most  satisfactory  when  made  of  light  gray  card- 
board, but  white  answers  the  purpose  nearly  as  well. 

The  tablet  of  color  pasted  upon  these  cards  should  not  be  less  than 
six  inches  square  for  the  normal  colors  and  the  hues.  For  the  scal- 
ing of  the  tints,  shades  and  hues,  one  of  the  sample  books  of  colored 
papers  of  the  Milton  Bradley  Co.  may  be  unbound  and  the  slips 
mounted  upon  cards.  These  slips  have  the  name  of  the  color  printed 
upon  each  slip. 

The  following  are  the  charts  most  needed  : 

One  for  each  of  the  normal  colors. 

One  of  the  scale  of  normal  colors. 

One  of  the  different  tones  of  each  of  the  normal  colors,  that  is,  each 
of  the  normal  colors  with  its  tints  and  shades. 

One  for  each  of  the  normal  colors  and  its  hues. 

If  it  is  desired  to  add  to  these,  there  may  be  charts  of  the  tints  and 
shades  of  the  hues. 

There  should  beat  least  one  chart  for  each  of  the  Harmonies  of 
colors. 


Colored  Paper.  To  get  the  full  benefit  of  these  exercises  the 
pupils  should  use  the  text  book  that  is  without  the  colored  illustra- 
tions, and  cut  and  mount  the  various  colors  as  they  are  required  by 
the  text.  For  this  purpose,  and  for  the  harmony  of  colors,  each  pu- 
pil will  need  the  following  named  colors,  cut  two  and  one-half  inches 
square : 

6  squares  of  each  of  the  normal  colors. 

3  squares  of  each  of  the  tints  of  the  normal  colors. 

3  squares  of  each  of  the  shades  of  the  normal  colors. 

3  squares  of  each  of  the  hues. 

i  square  of  each  of  the  tints  of  the  hues. 

i  square  of  each  of  the  shades  of  the  hues. 

3  squares  of  black. 

3  squares  of  gray. 

The  gold  and  the  silver  paper  are  best  bought  in  sheets  and  cut  into 
strips  or  tablets  as  needed. 

Color  Wheel.  The  color  wheel  or  color  topis  useful  in  illustrat- 
ing how  the  different  hues  are  produced  by  mingling  two  normal 
colors.  It  is  indispensable  in  forming  combinations  of  Perfected 
Harmony. 

It  is  also  useful  in  mingling  the  different  colors  with  white  or  black 
to  show  the  tints  and  shades  of  the  colors,  or  to  show  what  the  broken 
colors  are  by  using  a  color  with  both  the  white  and  black  disks  to- 
gether. 

Insects.  A  little  case  of  the  common  butterflies,  moths,  beetles, 
and  other  insects  of  bright  colors,  will  be  useful  in  many  ways, 
especially  in  interesting  pupils  in  the  colors  of  objects  in  nature.  As 
previously  suggested,  the  various  objects  of  this  sort  should  all  be 
correctly  named. 

GrOOd  Pictures.  Many  of  the  paintings  by  our  best  artists  are 
now  so  beautifully  reproduced  by  chromo-lithography,  and  can  be 
purchased  at  such  a  slight  cost,  that  they  are  within  the  reach  of  all. 
Most  of  these  pictures  are  good  illustrations  of  the  harmonious  com- 
binations of  colors,  and  they  are  well  suited  to  interest  children  in 
color  effects. 

Books.  There  are  several  inexpensive  books  that  are  helpful  in 
teaching  color,  among  which  are  the  following  : 

The  Harmony  and  Contrast  of  Colors,   by  M.  E.  Chevreul. 

The  Theory  of  Color,   by  Von  Bezold. 

Text  Book  of  Color,  by  Ogden  N.  Rood. 

Milton  Bradley  has  also  published  several  little  books  on  color. 
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COLORS    USED    IN    THE    DIFFERENT   STYLES   OF   ORNAMENT. 


Egyptian.  The  Egyptians  painted  almost  everything,  and  usually 
with  good  tasle  ;  their  coloring,  however,  shows  no  effort  to  produce 
the  effect  of  shade  or  shadow,  but  consists  of  flat  tints  entirely. 

The  ceilings  of  their  temples  were  painted  blue,  with  white  or  gold 
stars. 

"Their  granite,  of  whatever  color,  was  tinted  with  a  red  pigment, 
so  that  the  stone  might  have  its  proper  divine  color." 

The  colors  used  were  red,  blue,  yellow,  green,  black  and  white. 

Red  and  blue  was  a  favorite  combination;  when  yellow  was  used  in 
any  quantity,  black  was  used  with  it  to  balance  the  effect. 

The  colors  most  generally  combined  on  their  monuments  were  blue, 
red,  green,  yellow  and  black. 

Greek.  The  Greeks  used  color  very  generally,  their  earliest 
statues,  which  were  made  partly  of  wood  and  partly  of  stone,  were 
painted.  Their  Doric  temples,  made  of  white  marble,  were  painted 
inside  and  outside  with  the  brightest  colors,  red,  blue  and  yellow 
being  the  colors  most  generally  used,  with  a  liberal  use  of  gold  on 
the  mouldings;  when  gold  was  not  used  on  the  mouldings  the  prevail- 
ing colors  were  red,  blue  and  green,  the  green  being  of  a  very  delicate 
bright  moss  color. 

This  combination  of  colors  was  also  used:  "The  body  of  the  wall  a 
pale  yellow  or  golden  color,  the  triglyphs  and  modules  blue,  and  metopes 
and  tympanum  red,  and  some  other  portions  of  the  buildings  green, 
varied  in  intensity  as  the  judgment  of  the  artist  dictated." 

The  Greeks  seem  to  have  been  the  first  to  grade  colors  from  light 
to  dark,  and  from  one  color  to  another;  previous  to  their  time  the 
colors  were  used  as  flat  tints. 

Roman.  The  coloring  of  the  Romans,  like  their  art,  offered  but 
little  that  was  new  or  of  excellence.  "The  greater  part  of  the  works 
of  the  schools  of  Greece,  Alexandria  and  Asia  Minor  was  carried  to 
Rome  by  shiploads,  until  the  number  of  the  marble  statues  was  said 
to  equal  that  of  the  city's  living  inhabitants  ;  and  the  paintings, 
sculpture  and  furniture  of  their  palaces  were  either  spoils  of  foreign 
states,  or  the  work  done  by  their  slaves." 

Concerning  the  painted  decorations  of  the  Romans,  Owen  Jones 
says:  "We  have  not  thought  it  necessary  to  give  any  of  the  painted 
decorations  of  the  Romans,  of  which   remains  exist   in    the    Roman 


baths,  we  had  no  reliable  material  at  command  ;  and  further,  they  are 
so  similar  to  those  of  Pompeii  ;  and  show  what  to  avoid  than  what  to 
follow." 

Byzantine.  In  style,  the  Byzantine  painting  was  rigid  in  outline 
and  excessive  in  coloring.  The  ground  for  their  interlacing  patterns 
was  almost  always  gold. 

The  coloring  inclined  to  gaudiness  ;  gold,  silver  and  other  metals 
were  often  used  to  add  to  the  brilliancy  of  the  effect.  The  application 
of  various  colors  in  scroll  work  was  optional,  but  for  the  representation 
of  angels,  saints,  animals,  etc.,  the  colors  were  prescribed,  each  color 
having  its  symbolic  meaning. 

Red  orange  was  often  used  as  a  ground  color  for  black  designs  ; 
the  design  being  separated  from  the  ground  with  a  slight  band  ot 
white. 

Saracenic.  Saracenic  coloring  was  strongly  marked;  it  was 
almost  gaudy  in  effect,  but  was  well  controlled. 

Red  and  blue  was  a  typical  combination,  red  for  the  ground,  blue 
for  the  more  shaded  portions,  and  gold  for  the  most  highly  raised 
parts.     A  golden  yellow  was  sometimes  used  instead  of  gold. 

In  Moresque  ornamentation  purplish  violet  and  yellow  green  were 
often  opposed  to  each  other.  Purple,  green  and  orange  were  also 
used  for  coloring  delicate  details. 

Gothic.  Red  and  blue  were  favorite  colors  in  this  style  of 
decoration,  but  it  is  more  difficult  to  discover  definite  coloristic  prin- 
ciples than  in  any  other  style,  with  the  exception  perhaps,  of  the 
Renaissance.  This  pair  of  colors  has,  however,  succeeded  in 
securing  to  itself  the  principal  position. 

Renaissance.  The  decorative  works  of  Raphael,  and  also  those 
of  Giulio  Romano,  show  a  preference  for  orange,  green  and  purple, 
but  the  Renaissance  was  a  style  of  relief  ornament  to  a  great  extent, 
and  depended  as  much  upon  the  effect  of  light  and  shade  as  it  did 
upon  the  applied  colors;  the  pure  colors  were,  however,  used  in  many 
of  the  decorations. 

A  process  of  decoration  called  sgraffitto  was  also  used  for  wall 
decorations;  it  consisted  of  coats  of  plaster  of  different  colors, 
through  which  a  design  was  cut  or  scraped, — a  process  of  cameo 
work  for  walls. 
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INDEX. 


Accidental  colors,  15,  16. 
Aids  in  teaching  color,  53. 

Analogous  harmony,  42,  48. 

Analogous  tones,  45. 

Assyrian  color  combinations,  31. 

Dlack,  absorbs  light,  4;  lightens  a  color  by  contrast,  29 ;  black  designs,  81; 

J-J     for  a  ground,  33;  in  Egyptian  art,  35;  in  combinations,  43. 

Blue,  1,  4,  5,  7,  8,  15;  light  blue,  21;  dark  blue,  27;  with  red,  41 :  with  green, 

41;  with  violet,  41;  in  other  combinations,  31,  35,  37,  45,  47,  49,  50. 
Blue  green,  8,  9,  29;  with  red,  41;  in  other  combinations,  35,  37. 
Blue  violet,  39;  with  green-yellow,  47;  with  yellow  and  green,  50. 
Borrowed  effects,  43. 
Broken  colors,  6. 
Byzantine  color  combinations,  31,  35,  52. 

Charts  for  color  work,  51. 
Choice  of  tones,  44. 
Color,  definition  of,  3;  cause  of,  3;  source  of,  3;  prismatic  colors,  3;  colors  of 
objects,  4;  colois  in  nature,  4;  classification  of,  4;  primary,  secondary  and 
tertiary,  4;  normal  standards,  4;   normal  colors,  5;    in  Egyptian,   Greek, 
Roman,  Byzantine,  Saracenic  and  Gothic  art,  52. 
Colored  crayons.  53. 
Colored  paper.  53. 
Color  wheel,  53 

Combinations  of  colors,  with  red,  45;   with  orange,  45;    with  yellow,  45;   with 
green,  45;  with  blue,  45;  with  violet,  45. 

Colors  used  in  the  different  styles  of  ornament,  54. 

Complementary  colors,  8,  15,  17. 

Complementary  contrasts,  46. 

Complementary  harmony,  42,  46. 

Contrasted  harmony,  42,  43. 

Contrasting  tones.  45. 

Contrast  of  tone,  41. 

Cool  colois  8. 

Cyan  blue  with  orange,  41 ;  with  yellow,  41. 


Fjark  rea,  23- 
-L^Dark  orange,  23.. 
Dark  yellow,  25. 
Dark  green,  25. 
Dark  blue,  27. 
Dark  violet,  27. 
Deep  orange,  23. 
Dominant  harmony,  42,  43. 

Egyptian  ornament,  31. 
'-'Egyptian  color  combinations,  35,  52. 
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ull  colors,  5. 


p  old  in  combinations,  13,  31,  35,  43. 

v^Gray  in  combinations,  43,  47. 

Gothic  color  combinations,  52. 

Greeks,  3. 

Greek  color  combinations,  31,  33,  35,  52. 

Green,  13,  19,  23,35,41;  a  spectrum  color,  3;  in  art,   13;  with  red  11;    with 

gold,  19;  with  orange,  41;  with  yellow,  41;  with  blue,  41;  with  violet,  41; 

in  combinations,  45,  49,  50. 
Green-Blue,  37;  in  combinations,  47,  50. 
Green  yellow,  33 ;  in  combinations,  47,  50. 
Greenish  yellow  with  violet,  41. 

TJarmonies  of  analogous  colors,  40. 

1 1  Harmonies  of  contrasts,  40. 
Harmony  of  colors,  9,  40. 
Hues,  6. 

Tnsects  for  illustration,  35,  37,  53. 

T   ight,  a  wave  motion,  3;  ray  of  3;  beam  of,  3. 

A^Light  blue,  21;  in  dress,  15;  in  combinations,  35. 

Light  green,  19;  in  combinations,  35. 

Light  orange,  17. 

Light  red,  17. 

Light  yellow,  19. 

Light  violet,  21. 

Luminous  colors,  25. 
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Mixed  contrast,  42. 
Moresque  urt,  13,  31. 
Moresque  color  combinations,  35,  52. 

Tormal  colors,  red,  11;  orange,  11;  yellow,  11;  green,  11;  blue,  11;  violet,  11. 
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Opaque  colors,  8. 
Orange,  11,  17,  23.  31,  35;     with  red,  41;    with  yellow,  41 ;    with  green,  41 ; 
with  cyan-blue,  41  ;  with  violet,  41;  in  other  combinations,  45,  47,  48,  50. 
Orange  red,  29;  in  combinations,  47,  50. 
Orange  yellow,  33 ;  in  combinations,  47,  50. 

Pairs  of  colors,  41. 
Perfected  harmony,  42,  50. 
Persian  color  combinations,  35. 
Pigmentary  colors,  8. 
Pompeian  color  combinations,  31. 
Potentiality,  6. 
Positive  colors,  5. 
Prism,  3,  51. 
Pure  colors,  5. 

/Quality,  value,  7. 

Red.  11,  13,  29;    a  spectrum  color,  3;    with  orange,  4;  with  yellow,  41;  with 
blue  green,  41 ;    with  blue,  41 ;     with  violet,  41 ;     in  other  combinations, 
35,  45,  47,  48,  50. 
Red  orange,  31;  with  blue  and  gold,  31;  with  light  orange  yellow,  3;    in  other 

combinations,  47,  50. 
Red  violet,  39;  in  combinations,  47,  50. 
Renaissance  color  combinations,  52. 
Roman  color  combinations,  52. 

Saracenic  color  combinations,  52.  ■ 
Saturated  colors,  5. 
Scaling,  7. 

Scales  of  normal  colors,  7;  of  tones  of  blue,  7;  of  hues,  8;  of  hues  of  red,  8; 
of  hues  of  green,  8;  of  green,  9;  of  yellow  green.  9;  of  hues  and  tones  of 
green,  9;  of  tones  of  green,  44;  of  violet  red,  44;  of  the  hues  and  tones  of 
blue,  48. 


Shade,  6,  17. 
Shades  of  blue,  21. 
Silver  in  combinations,  43. 
Simplicity  in  designs,  43. 
Solar  spectrum,  3. 
Spectral  colors,  5. 
Standard  colors,  5. 
Successive  contrast,  42. 
Symbolic  colors,  31. 


Tablets  for  color  work 
Tints,  6,  17. 
Tints  of  blue.  21. 
Tone,  5,  7,  17. 
Tones  of  blue,  5. 
Transparent  colors,  8. 
Turkish  color  combinations 


43. 


31,  35. 
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ltbamarine  blue  with  yellow,  41. 
Unit  of  value,  6. 


VALUE,  6. 
Violet,  a  spectrum  color,  3. 
Violet,  15,  21,  27;  with  orange,  41;  with  green,  41:  with  greenish  yellow,  41; 

with  blue,  41 ;  in  other  combinations,  39,  45,  47,  49,  50. 
Violet  blue,  37;  in  combinations,  47,  50. 
Violet  red,  29;  in  combinations,  47,  50. 


TTTarm  colors,  8 


White,  35,  43;  reflects  light,  4;  edging,  31. 


Yellow,  a  spectrum  color,  3. 


Yellow,  13,  18,  25,  33;     with  red,  41;     with  orange,  41;     with  green,   41; 

with   cyan-blue,    41;    with  ullramarine  blue,  41;    in   other  combinations, 

13,  35,  45,  47,  49,  50. 
Yellow  green,  35;  in  combinations.  47,  50. 
Yellow  orange,  31;  in  combinations,  47,  50. 
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Cut  the  pattern  out,  and  trace  its  outline  upon  the  folded  paper. 
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SCALE  OF  THE  NORMAL  COLORS. — To  follow  the  study  of  the  normal  colors. 


RED. 


ORANGE. 


YELLOW. 


GREEN. 


BLUE, 


VIOLET. 


. 


m> 


{^^■■■■■■■■■■II^^HHHH^^^^H 


SCALE  OF  THE  NORMAL  COLORS  AND  THEIR  HUES.— To  follow  the  study  of  the  hues. 


NORMAL    RED, 


ORANGE  RED. 

Red  and  its  Hues. 


YELLOW  GREEN. 


BLUE  GREEN. 

Green  and  its  Hues. 


NORMAL  ORANGE. 


YELLOW  ORANGE. 

Orange  and  its  Hues. 


NORMAL  BLUE. 


VIOLET  BLUE. 
Blue  and  its  Hues. 


ORANGE  YELLOW. 


GREEN  YELLOW. 

Yellow  and  its  Hues. 


BLUE  VIOLET. 


RED  VIOLET. 

Violet  and  its  Hues. 
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University  of  the  State  of  New  York 
High  School  Department 

169TH    EXAMINATION 

DRAWING 
Friday,  June  21,  1901  — 1.15  104.15  p.  m.,  only 


Answer  10  questions  but  no  more,  including  at  least  one  from  each  of 
the  three  divisions.  If  more  than  10  are  answered  only  the  first  10 
answers  will  be  considered.  Division  of  groups  is  not  allowed.  Objects 
tnay  be  in  sight  of  candidates  if  desired.  Drawings  may  be  in  pencil, 
charcoal,  pen  and  ink  or  water-colors.  Each  complete  answer  will  re- 
ceive 10  credits.  Papers  entitled  to  75  or  more  credits  will  be  accepted. 
At  close  of  examination  inclose  work  in  double  sheet,  and  place  declara- 
tion and  signature  on  last  page  of  double  sheet. 

PICTORIAL 

1  Make  a  sketch  of  some  object  near  you.  Accent  lines  to 
express  light  and  shade. 

2-3  Copy  fig.  1,  enlarging  one  fourth. 

Or 
Draw  from  memory  or  imagination  a  sketch  similar  to  fig.  1. 
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Fig.  1 


4-5  Make  a  drawing  to  illustrate  one  of  the  following:  a) 
parallel  retreating  lines  seem  to  converge,  b)  a  circle  seen 
obliquely  appears  elliptic. 


Drawing  — concluded 

DECORATIVE  —  free  hand  and  instrumental 

Tracing  and  transferring  allowed 

6-7  Make  a  design  for  the  cover 
of  a  book,  using  as  a  motive  some 
conventionalized  plant  form. 

8  Sketch  a  historic  unit  or  a  his- 
toric design. 

9  Arrange  a  spray  of  flowers  in 
an  oblong  so  as  to  make  a  pleasing 
picture. 

10  Copy  fig.  2,  enlarging  one 
fourth. 

Or 
Design  a  decorative  initial  letter. 

Fig.  2 

GEOMETRIC  —  instrumental 
Show  all  working  lines 

1 1  Draw  the  plan  and  elevation  of  a  cylinder  whose  diameter 
is  \\n  and  whose  altitude  is  2". 

1 2  Draw  a  circumference  through  three  given  points. 

13  Draw  the  developed  surface  of  the  frustum  of  a  cone. 

14  Construct  a  quatrefoil. 

15  Make  a  working  drawing  of  a  square  pyramid. 


